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PREFACE. 


The  effort  of  the  author  is  to  present  a  work  which  is  in  full 
accord  with  the  latest  advances  in  modem  pathology,  bacteriology 
and  all  channels  of  medical  research. 

Notwithstanding  the  advantages  which  a  long  hospital  service 
naturally  affords  for  the  observation  of  disease,  such  forms  but  a 
part  of  the  basis  of  this  volume,  the  works  of  many  having  been 
diligently  studied  and  compared. 

The  discussion  of  treatment  is  on  broad  lines,  embracing  adju- 
vant measures  and  those  remedies  which  experience  has  proved 
valuable,  the  endeavor  being  to  present  the  same  in  a  thoroughly 
practical  manner. 

A  feature  of  the  book  is  the  recognition  of  the  X-ray  as  an 
important  adjunct  in  the  diagnosis  of  thoracic  diseases.  For  the 
valued  section  on  this  subject  by  Dr.  William  H.  Dieffenbach 
warm  thanks  are  expressed. 

The  author  also  desires  to  thank  Mr.  Charles  Brush,  Electrician 
of  the  Metropolitan  Hospital,  for  the  photographs  and  skiagraphs 
for  the  half-tones  from  actual  specimens  and  subjects,  and  to  call 
attention  to  the  fact  that  with  the  exception  of  the  sketches  and 
one  other  illustration  all  were  collected  at  the  Metropolitan  and 
the  Flower  Hospitals. 

Indebtedness  is  acknowledged  to  Mr.  J.  Charles  Arter  for  the 
original  sketches  made  especially  for  the  writer,  to  Dr.  Guy  B. 
Stearns  and  Dr.  Ernest  Thum  for  the  sphygmographic  tracings,  to 
Dr.  Edward  Harris,  Dr.  Parry  D.  Saylor,  Dr.  John  M.  Hanna,  Dr. 
Eugene  F.  Mills  and  Dr.  E.  W.  Kellogg  for  clinical  and  patho- 
logical data.  E.  Q.  R. 

226  Central  Park,  South, 

West  Fifty-ninth  Street,  New  York. 
June  Fifth,  1905. 
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PART  I. 


DISEASES  OF  THE  HEART 


SECTION  I. 

THERAPEUTICS  OF  CARDIAC  DISEASES. 


The  intimate  and  vital  relation  to  other  organs  and  to  every  por- 
tion of  the  organism  which  the  circulatory  system  sustains  neces- 
sarily entails  in  the  treatment  of  affections  of  the  heart  the  consid- 
eration of  functional  and  structural  disorders  of  all  parts  of  the 
body.  When  once  the  blood-current,  as  it  flows  through  the  chan- 
nels of  the  circulation,  on  account  of  some  obstacle  or  deflection 
in  its  course,  ceases  to  be  evenly  maintained,  the  blood  tends  to 
accumulate  in  the  veins  and  to  diminish  in  quantity  in  the  arteries, 
and  in  consequence  there  ensues  venous  stasis  with  disturbance  of 
all  the  great  functions  and  ultimate  structural  changes  in  distant 
organs.  In  seeking,  therefore,  indications  for  treatment,  not  only 
the  diseased  heart  but  also  the  changes  which  it  effects  in  other  parts 
of  the  system  must  be  taken  into  account. 

Rest. — While  as  in  other  acute  inflammations  the  importance  of 
rest  is  well  recognized  and  naturally  enjoined,  in  acute  inflammation 
of  the  heart  it  possesses  peculiar  claims  which  cannot  be  too  strongly 
emphasized.  Complete  and  absolute  repose  in  the  recumbent  posi- 
tion, with  the  prohibition  of  all  movement  and  exertion  of  any  kind, 
by  lessening  the  energy  of  the  heart,  secures  to  the  inflamed  organ 
a  relative  degree  of  rest  and  thereby  tends  to  diminish  the  extension 
of  the  inflammatory  process.  Again,  after  the  subsidence  of  the 
acute  stages,  when  resolution  has  begun,  rest  is  also  of  paramount 
importance.  Here  it  plays  the  part  of  a  prophylactic  of  probable 
sequelae. 

In  acute  pericarditis  the  weakening  of  the  myocardial  structures, 
which  is  especially  marked  if  the  inflammatory  process  has  been 
excessive,  demands  that  the  greatest  caution  should  be  exercised 
lest  the  weakened  walls  be  overtaxed  and  irreparable  dilatation  re- 
sult.    Therefore,  rest  should  be  enjoined  until  the  general  health 
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4  THERAPEUTICS  OF  CARDIAC  DISEASES. 

and  tone  of  the  system  have  been  well  established.  In  the  conva- 
lescence of  acute  endocarditis  the  question  of  rest  obtains  a  twofold 
force,  for  here  not  only  must  the  possibility  of  dilatation  be  guarded 
against,  but  also  the  danger  of  further  damage  to  the  valves. 
Under  the  influence  of  prolonged  rest  in  bed  some  recently  devel- 
oped murmurs  will  disappear,  while  others  will  become  less  pro- 
nounced. In  all  instances  of  damage  to  the  valves,  rest  is  the  most 
important  factor  in  allowing  the  heart  to  adapt  itself  to  the  changed 
conditions  and  in  favoring  the  development  of  compensation. 

In  chronic  valvular  disease  rest  is  to  be  viewed  in  a  far  different 
light,  as  the  patient  does  not  as  a  rule  come  under  observation  until 
the  equilibrium  of  the  circulation  has  been  disturbed,  when  exercise 
should  be  restricted  and  kept  under  careful  supervision,  rest  being 
enjoined  according  to  the  demands  of  each  individual  case.  It 
should,  in  all  instances,  constitute  one  of  the  most  important  factors 
of  treatment.  In  advanced  conditions  the  exigencies  of  the  situa- 
tion render  its  discussion  superfluous. 

Diet. — In  acute  lesions,  light,  easily  digested  nutritious  food 
should  be  given  in  small  quantities,  at  frequent  intervals,  as  in  other 
acute  diseases.  In  chronic  cases,  generally  speaking,  the  food  should 
be  small  in  bulk  as  well  as  highly  nutritious,  but  more  decided  spec- 
ifications are  usually  necessary.  In  cases  dependent  upon  gout  or 
a  gouty  diathesis, or  associated  with  lithjemic  states  of  the  system,  the 
regimen  usually  prescribed  for  these  conditions  should  be  followed. 
In  those  associated  with  renal  disease  the  diet  should  be  according 
to  the  rules  required  for  interstitial  and  parenchymatous  nephritis, 
according  to  the  nature  of  the  case.  In  conditions  tending  to  obesity 
or  depending  to  a  large  extent  upon  that  condition,  reduction  of  the 
excessive  amount  of  adipose  tissue  sliould  be  attempted  by  diet  and 
exercise,  as  suggested  by  Oertel. 

The  amount  of  fluids  to  be  alloweil  in  the  dit  lary  ijjf  chronic  heart 
Jis;.\isc  will  be  governed  entirely  by  llu-  nature  of  each  individual 
V  .»M-  When  there  are  tendencies  t<>  veiKui^  stasis  a  restricted  and 
.tM  vhct  should  be  prescribed.  The  ii^r  of  al(:oh(»hc  stimulants 
.luui;»i  !v  entirely  withheld  or  liniilid.  I  :\(  <pt  in  <  hkrly  persons, 
^w\*'  "M\e  Iven   accustomed   to  their   use   all    their   lives,  they  are 

., ,,,    -leee^^uy.      When    deemed   desir.iblr   the\'  .ire   best   taken 

^.u.»    ne  'UcaN       .\bstinence  from  coffee  ami  tea  is  often  necessary, 
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especially  in  the  case  of  those  who  have  indulged  to  excess  in  these 
beverages. 

Abnormally  high  arterial  tension,  which  in  all  instances  must  be 
combated,  is  in  no  small  degree  influenced  by  diet,  especially  in  the 
instances  of  gouty  diathesis  and  in  renal  disease. 

In  chronic  renal  disease,  gout\'  conditions  and  uric  acid  excess, 
fluids,  especially  in  the  form  of  alkaline  mineral  waters,  should  be 
taken  in  considerable  quantities.  In  every  instance,  whatever  be 
the  diet,  all  articles  of  food  which  tend  in  any  way  to  give  rise  to 
digestive  disturbances  should  be  withdrawn.  Indigestion  not  only 
interferes  with  both  the  general  nutrition  and  that  of  the  heart,  but 
may  cause  mechanical  disturbance  by  giving  rise  to  gaseous  disten- 
sion of  the  stomach  and  bowels. 

Excretory  Functions, — Care  should  be  exercised  not  to  allow 
the  bowels  to  become  constii>ated.  This  is  important,  not  only  in 
order  to  avoid  sluggishness  of  the  portal  circulation,  but  also  to 
obviate  ihc  physical  effort  necessary  to  relieve  the  bowels  when  in 
this  condition,  which  when  compensation  is  feebly  maintained  is  a 
matter  of  important  consideration. 

The  functions  of  the  kidneys  should  be  watched  for  excess  of 
solids,  albumin  and  casts.  The  amount  of  urine  must  also  be  care- 
fully watched,  especially  when  large  doses  of  digitalis  are  being  ad- 
ministered. 

The  functions  of  the  skin  should  not  be  neglected.  Bathing  daily- 
should  be  the  routine  practice  of  everyone  in  health,  not  only  for 
cleanliness,  but  as  a  maintenance  of  health.  In  diseases  of  the  heart 
a  sponging  should  be  substituted  for  a  tub  bath,  and  in  the  case  of 
those  in  weakened  conditions  this  should  be  administered  by  an 
attendant,  as  the  exertion  otherwise  may  prove  harmful.  Persons 
suffering  from  cardiac  affections  should  wear  flannel  next  to  the 
skin  in  winter 

Climate. — The  tendency  to  bronchial  inflammation  and  puimo- 
nary  congestion  in  those  suffering  from  weakened  hearts,  and  in 
those  with  valvular  disease  in  whom  compensation  is  maintained 
with  more  or  less  difficulty,  renders  the  question  of  climate  an  im- 
portant one.  Sudden  change  of  temperature  and  inclement  weather 
should  be  avoided  as  far  as  possible.  Whenever  practicable,  such 
persons  should  reside  in  a  mild,  equable  climate,  at  an  elevation  of 
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not  more  than  two  or  three  thousand  feet.  Some,  on  the  other 
hand,  do  better  at  the  seashore. 

Sleep. — Insomnia  is  often  a  symptom  of  annoyance,  and  of  seri- 
ous consequences.  Not  only  is  the  patient  harrassed  and  distressed, 
but  the  general  symptoms  are  aggravated  and  the  process  of  nutri- 
tion suffers  interference,  thus  adding  materially  to  the  progress  of 
the  malady.  In  conditions  dependent  upon  reflex  irritability,  bro- 
mide of  soda  or  potassium,  ignatia,  coffea,  and  sometimes  passiflora 
incamata  will  prove  of  ser\'ice.  When  the  insomnia  is  dependent 
upon  cerebral  exhaustion  decided  sedatives  maybe  administered, such 
as  trional,  sulphonal  and  chloralamid.  Frequentlya  glass  of  hot  milk 
or  a  little  easily  digested  food  at  bedtime  will  be  helpful.  Chloral 
is  best  avoided,  as  it  is  too  depre.ssing.  Opium  and  its  alkaloids  in 
moderate  doses  are  free  from  danger ;  their  after-effects,  however, 
are  often  undesirable,  but  they  should  not  be  resorted  to  until  other 
measures  have  failed,  except  in  acute  conditions  when  they  may  be 
be  occasionally  administered  with  good  results. 

General  State  of  the  System.— Plvery  effort  should  be  used 
to  maintain  the  general  health,  for  the  heart,  like  other  organs, 
shares  in  a  general  decline.  Anaemia  shows  a  special  disposition  to 
the  augmentation  of  valvular  defects  and  may  in  itself  give  rise  to 
relative  insufficiency  from  dilatation  of  the  walls  of  the  left  ventricle 
and  thus  seriously  complicate  existing  lesions.  Valvular  disease  in 
itself  also  tends  to  the  deterioration  of  the  blood.  These  facts 
should  always  be  held  in  view  in  seeking  indications  for  the  treat- 
ment of  cardiac  diseases. 

Exercise.— One  of  the  most  important  questions  which  the  phy- 
sician has  to  decide  is  that  of  exercise.  Whether  or  not  it  should 
be  active  or  passive,  and  how  far  the  patient  should  be  allowed  to 
go,  recognizing  in  all  instances  the  importance  of  exercise  in  tissue 
metamorphosis.  Exercises  best  suited  to  the  earlier  stages  of  val- 
vular disease  are  discussed  in  detail  under  that  subject. 

In  more  pronounced  conditions  for  those  who  are  able  to  go 
about,  graduated  active  exercises  are  of  ser\'ice.  The  ascent  of 
moderate  inclines  with  frequent  rests,  in  order  to  allow  the  patient 
to  regain  the  breath,  as  recommended  by.Oertel,  is  suitable  for 
some  of  these  cases.  In  still  more  advanced  conditions,  especially 
when  the  patient  is  unable  to  walk   much,  gentle  massage  should 
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be  employed,  but  never  sufficiently  long  to  cause  fatigue.  The 
resistance  exercise  ofScliott  cautiously  administered  wil J  also  prove 
helpful 

The  Oertel  Treatment, — The  object  of  this  treatment  is  to 
stimulate  the  heart  by  exercise,  carefully  adapted  to  the  condition 
and  capacity  of  the  patient,  in  order  to  induce  hypertrophy  and  to 
diminish  the  volume  of  blood  by  restricting  the  amount  of  water 
in  the  diet  and  increasing  that  eliminated.  The  author  of  the 
treatment  claims  success  in  cases  of  cardiac  dilatation,  in  valvular 
diseases  even  when  compensation  has  been  damaged,  and  dropsy 
and  other  symptoms  of  impeded  circulation  are  present,  and  in 
fatty  heart  unattended  with  disease  of  the  coronary  arteries.  The 
treatment  consists  of  a  series  of  graduated  muscular  exercises. 
The  patient  is  required  daily  to  walk  a  certain  distance  up  a  gentle 
inchne  ;  the  pace  and  length  of  the  walk  are  gradually  increased 
each  day.  An  altitude  of  two  thousand  feet  should  be  selected  for 
residence  during  the  course  of  treatment.  The  diet  is  under  care- 
ful supervision  and  the  amount  of  fluids  ingested  is  estimated. 

The  types  of  valvular  disease  where  this  method  will  prove  bene- 
ficial are  those  of  recent  origin  where  compensation  has  been  es- 
tablished and  in  those  where  it  is  maintained  with  difficulty.  Its 
effects  are  more  marked  in  cases  of  fatty  heart  without  degenera- 
tion of  the  cardiac  muscle  (fatty  infiltration),  especially  in  obese 
patients  addicted  to  excesses  in  eating  and  drinking.  When  this 
treatment  is  instituted  great  caution  is  ^ecessar>^ 

The  walk  up  the  gentle  incline  in  the  pure,  partly  rarified  air  is 
more  conducive  to  the  development  of  hypertrophy  than  on  a  level 
under  less  favorable  conditions.  In  the  case  o(  the  fatty  heart  this 
genUe  exercise  with  the  restrictiun  of  fluids  tends  to  dissipate  the 
excess  of  fat  and  tone  up  the  heart  muscle. 

The  Schott  and  Nauheim  Bath  Treatment.— This  is  the 
system  of  exercises  and  baths  as  instituted  in  Nauheim.  The  exer- 
cises consist  of  a  series  of  simple  movements  of  each  limb,  flexion, 
extension,  abduction,  adduction,  and  rotation,  also  rotation  of  the 
trunk.  Each  movement  is  made  against  a  certain  amount  of  re- 
sistance force  systematically  and  with  deliberation,  with  intervals 
of  rest  between  each.  Shortness  of  breath  is  a  signal  to  discon- 
tinue*    After  resting  they  should  be  resumed. 
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The  waters  of  Nauheim  are  distinguished  by  their  richness  in 
carbonic  acid  gas,  by  the  presence  of  sodium  chloride,  caloum 
chloride  and  iron  carbonate. 

The  following  is  a  complete  list  of  the  exercises  as  given  by 
Bezly  Thorne.  M,D.* 

(i)  Arms  extended  in  front  of  body  on  a  level  with  the  shoulder- 
joints,  palms  of  hands  meeting  in  front  of  the  chest.  The  oper- 
ator places  his  hands  on  the  outer  surface  of  the  patient's  wrists  in 
such  a  manner  that  the  ulnar  side  of  the  patient's  wrists  rests  in  the 
fork  of  his  own  thumbs  and  forefingers.  He  places  one  foot  in 
front  of  the  other  so  he  may  lean  forward,  while  the  patient's  armsfl 
are  carried  outward  till  they  are  on  a  line  with  each  other  and  with 
the  transverse  diameter  of  the  chest.  The  operator  then  places  his 
hand,  with  a  similar  disposition  of  the  thumb  and  finger,  on  the 
palmar  surface  of  the  patient's  wrist  and  then  offers  resistance, 
while  the  hands  and  arms  are  being  brought  back  to  the  first -men- 
tioned position. 

(2)  The  arm  and  hand  of  one  side  at  a  time  are  extended  in 
the  dependent  position,  with  the  palm  directed  forward,  the  opera- 
tor standing  at  the  patient's  side  places  his  open  hand  on  the 
palmar  surface  of  the  patient's  wrist,  the  thumb  being  only  on  the 
dorsal  surface.  The  f>aticnt  then  flexes  the  forearm  without  mov- 
ing the  upper  arm  until  the  fingers  come  in  contact  with  the 
shoulder.  The  operator  then  places  the  palmar  surface  of  his  own 
hand  on  the  dorsal  surface  of  the  wrist  and  keeps  it  there,  while  the 
flexed  arm  is  being  extended  to  the  position  from  which  the  move* 
ment  commenced. 

(3)  Tlie  arms  are  extended  vertically  in  the  dependent  [>osition, 
palms  forward  ;  they  are  then  raised  outward  until  the  thumbs  meet 
over  the  head  ;  they  are  now  brought  back  to  the  original  position.  M 
The  operator  faces  the  patient   and  resists  the  upward  movement  " 
on  the  radial  side  of  the  wrist  and  the  downward  movement  on  the 
olQarside. 

(4)  The  hands,  with  fingers  flexed  from  the  end  of  the  first  pha- 
taac  msach  a  manner  that  the  second  phalanges  of  the  respective 

of  dK  two  hands  are  in  opposition  with  their  fellows  of  the^ 


I 
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opposite  side,  are  pressed  together  in  front  of  the  lower  part  of  the 
abdomen.  The  thumbs  are  extended  and  He  within  the  three  sides 
of  a  rectangle  formed  by  the  flexed  fingers  and  touch  each  other 
at  their  tips.  The  arms  are  then  raised  until  the  hands  are  on  a 
level  with  the  top  of  the  head.  Resistance  is  made  by  placing  the 
hand  on  the  radial  surface  of  the  wrists.  The  movement  is  then  re- 
versed. Before  tlic  return  movement  is  made  the  operator  changes 
the  position  of  his  hands  so  as  to  receive  the  wrists  in  the  fork  of 
thumb  and  forefinger,  the  palmar  surface  of  his  fingers  being  applied 
to  the  palmar  surface  of  the  patient's  wrist. 

(5)  The  extended  arms  are  placed  in  the  depending  position  with 
the  palms  of  the  hands  resting  against  the  thighs.  They  are  then 
raised  in  parallel  planes  until  vertically  extended.  The  movement 
is  then  reversed.  The  operator  faces  the  patient,  and  in  order  that 
he  may  maintain  a  uniform  and  effectual  resistance,  the  relation  of 
his  hands  to  the  patient's  wrists  must  pass  through  the  following 
changes  :  In  the  first  position  the  fork  of  the  hand  must  be  applied 
to  the  radial  part  of  the  wrist.  As  the  arms  rise  to  an  angle  of  45° 
to  the  body  his  fingers  glide  around  the  wrist  until  they  are  lightly 
folded  around  the  radial  surface  of  the  wrists.  Before  the  reverse 
movement  commences  he  receives  the  uhtar  aspect  of  the  wrist  in 
the  fork  of  the  hand.  While  the  arms  are  descending  hts  thumb 
moves  outward,  and  at  the  same  time  the  fingers  glide  around  the 
dorsal  surface  of  the  wrist  in  a  direction  opposite  to  that  which  the 
thumb  is  taking,  in  such  a  manner  and  at  such  a  rate  that  when  the 
patient's  arms  are  on  a  level  with  the  shoulder  the  ulnar  aspect  of 
the  wrist  rests  on  a  reversed  fork  formed  by  the  radial  aspect  of  the 
operator's  forefingers  and  the  thumb  pushed  out  to  a  right -angle 
with  somewhat  flexed  fingers.  As  the  hand  descends  toward  the 
thigh  the  tips  of  the  operator's  fingers  gradually  glide  around  to  the 
ulnar  aspect  of  the  wrist,  so  as  to  resist  the  downward  and  backward 
movement  of  the  arms.     This  is  difficult  for  the  operator. 

(6)  The  trunk  is  flexed  forward  without  the  knees  being  bent  and 
then  brought  back  to  the  erect  position.  The  operator  stands  at  the 
patient^s  side  with  one  hand  on  the  upper  third  of  the  patient's 
sternum,  the  other  hand  supporting  the  mid-lumbar  region.  The 
reverse  movement  is  resisted  by  placing  one  hand  over  the  junction 
of  the  cervical  and  dorsal  portions  of  the  spine. 
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(7)  The  trunk  is  rotated  without  movement  of  the  feet,  as  far  as 
it  can  be  carried  to  one  side,  to  the  right,  then  to  the  left,  and  lastly 
brought  back,  face  forward,  as  at  starting.  The  movements  are  re- 
sisted by  one  hand  being  placed  in  front  of  and  a  little  above  the 
advancing  axilla,  w^hile  the  other  is  placed  on  the  receding  shouldef^^ 
The  operator  must,  to  a  certain  extent,  move  around  the  patien^^ 
when  the  second  stage  of  rotation  is  being  performed,  and  will 
able  to  do  so  most  evenly  and  securely  by  carrying  one  foot  arouni 
behind  the  other. 

(8)  The  trunk  is  flexed  laterally  first  to  one  side  and  then  thi 
other,  and  thirdly  brought  back  to  the  erect  position.    The  operator 
stands  tr»  front  of  the  patient.    When  the  movement  is  to  the  right, 
his  left  hand  is  pressed  against  the  right  side  of  the  che.st  in  th< 
axilla,  while  the    right  firmly  supports  the  opposite  hip,  and   zici 
versa. 

(g)  This  movement  is  the  same  as  No.  (2),  with  the  exception  that 
while  it  is  being  performed  the  fists  are  firmly  clenched. 

(10)  The  arms  are  flexed  in  succession,  as  in  No.  (2),  with  the  dif- 
ference that  the  pahnar  surfaces  are  turned  outw^ard  and  the  fist  is 
firmly  clenched.  H 

(11)  The  arm  is  extended  in  the  depending  position,  the  palm  of« 
the  hand  against  the  thigh,  then  a  complete  revolution  is  made  from 
the  shoulder-joint,  forward  and  upward,  until  it  is  raised  vertically 
alongside  the  ear.  The  operator  stands  at  the  patient's  side  with 
his  fingers  folded  around  tlie  radial  side  of  the  wrist.  His  hand 
must  be  ready  to  receive  the  wrist  w^henever  it  reaches  the  vertical^ 
position,  and  to  mainUiin  the  resistance  until  the  arm  has  descended 

to  the  position  whence  it  started.    The  mo\'ement  is  performed  with 
one  arm  at  a  time. 

(12)  The  arms  are  extended  vertically  in  the  depending  position, 
the  palms  of  the  hands  resting  against  the  thighs.  They  are  thei 
moved  upward  and  backward  in  jxirallel  planes  as  far  as  it  is  possi^ 
ble,  without  bending  the  trunk  forward.  The  upward  movement  i; 
resisted  with  the  forks  of  the  hands  on  the  ulnar  aspect  of  the  wrist 
the  downward,  by  folding  the  fingers  around  the  radial  surface. 

{15)  The  patient  stands  with  one  hand  resting  on  a  chair  or  tabU 
with  the  thigh  of  the  opposite  side  flexed  on  the  trunk  to  the 
treme  hmit,  and  then  extends  \\  until  the  feet  are  side  by  side.    Th< 
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leg  should  hang  downward  from  the  knee-joint.  The  upward 
movement  ts  resisted  by  a  hand  placed  immediately  above  the  knee. 
The  return  may  be  resisted  by  a  hand  placed  on  the  lower  side  of 
the  thigh  or  under  the  sole  of  the  foot. 

(14)  The  patient  supporting  himself  with  one  hand»  as  in  the  last 
movement,  bends  the  whole  extended  lower  extremity  in  succession, 
first  forward  to  the  extreme  limit  then  backward  the  same  way,  and 
finally  brings  one  foot  alongside  the  other.  The  forward  movement 
is  resisted  in  front  of  and  above  the  ankle,  the  backward  movement 
behind. 

(15)  The  patient  supported  in  front  by  a  chair  or  table  stands  on 
either  foot  in  succession,  the  leg  of  the  opposite  side  being  flexed 
on  the  thigh.  The  upward  movement  is  resisted  by  pressure  on 
the  heel,  the  return  nio\'ement  above  the  instep. 

(16)  The  patient  resting  one  hand  on  a  chair  and  standing  on  the 
foot  of  the  same  side  raises  the  extended  lower  extremities  in  suc- 
cession upward  from  the  hip-joint,  and  reverses  the  movement. 
The  operator  resists  by  means  of  one  hand  placed  above  the  ankle. 

(17)  The  arms  extending  horizontally  outward  are  rotated  from 
the  shoulder-joint  to  the  extreme  limit,  forward  and  backward. 
The  movements  may  be  resisted  by  the  operator  grasping  the  ulnar 
edge  of  the  metacarjjal  portion  of  the  hand,  or  by  closing  his  thumb 
and  forefinger  in  a  ring  around  the  wrist. 

(18)  The  hands  in  succession  are  first  extended  then  flexed  on 
the  forearm  to  the  extreme  limit,  and  lastly  brought  on  a  line  with 
the  arm.  The  operator's  one  hand  supports  the  wrist,  while  the 
other  resists  the  movement  of  tlie  metacarpo-phalangcal  junction, 
first  on  the  dorsal,  then  on  the  palmar  and  then  on  the  dorsal  side 
again. 

(19)  The  feet  in  succession  are  flexed  and  extended  to  the  ex- 
treme limit,  then  are  brought  back  to  the  natural  position.  The 
movements  are  resisted  on  the  dorsal  and  plantar  surfaces  at  about 
the  level  of  the  metatarso-phalangeal  joint. 

Each  movement  should  be  performed  uniformly  and  evenly,  none 
repeated  twice  in  succession  with  the  same  limb.  The  patient  should 
rest  after  every  combined  or  single  movement.  No  exercise  or 
mov^ement  should  be  permitted  to  accelerate  the  respiration.  The 
following  are  indications  for  the  cessation  of  the  movements  :  Dila- 


12 


THERAPE1 


^F  CARDIAC  DISEASES. 


tation  of  the  al^E  nasi,  drawing  up  of  the  corners  of  the  mouth, 
duskiness  or  pallor  of  the  Ups  or  cheeks,  yawning  and  palpitation. 
If  the  patient  is  inclined  to  hold  the  breath  during  the  exercises  he 
should  be  directed  to  count.  The  limbs  and  whole  body  should  be 
free  from  all  constriction  on  the  part  of  the  clothing.  It  is  not  to 
be  supposed  that  the  patient  is  subjected  to  all  these  mov^ements,  or 
that  any  special  order  is  essential  On  the  contrary,  only  a  certain 
number  are  employed,  and  under  certain  conditions  some  must  be 
omitted  entirely,  as  in  the  instance  when  the  patients  are  unable  tofl 
leave  the  bed.  Others,  again,  would  prove  harmfuL  These  move- 
ments mustf  therefore,  be  applied  with  caution  and  after  due  exami- 
nation of  each  case.  They  should  in  all  instances  be  only  appliedfl 
by  an  expert  and  their  effect  should  be  carefully  noted.  Evidence 
of  fatigue  is  a  signal  for  their  cessation.  ^ 

The  efiect  is  in  many  instances  marked.     The  rate  of  the  pulsefl 
diminishes  and  its  volume  increases.     The  area  of  the   heart  dul- 
ness  lessens,  and  in  the  case  of  dilatation  the  apex-beat  returns  to- 
ward its  normal  position, 

Nauheim  Baths.— The  treatment  of  circulatory  affections   by 
means  of  baths  is  said  to  have  been   first  advanced  by  Hope,  otM 
England,  but  it  was  not  until   comparatively  recent  years  that   the™ 
subject  attracted  the  attention   of  the  profession  at  large.     Owing 
to  the  labors  of  Theodor  and  August  Schott,  Goedel  and  Bcneke^B 
the  use  of  mineral   baths,   together  with   the   system   of  e.xercises 
above   described,  has    now  attained   an  accepted   position   in    the, 
therapeutics  of  diseases  of  the  heart,  the  system  having  been  ex- 
tensively elaborated  at  the  springs  of  Nauheim. 

Nauheim  is  a  small  German  watering-place  situated  at  the  north- 
eastern  extremity  of  the  Taonus   range,  in   the   Grand   Duchy   of 
Hesse,  at  an  elevation  of  four  hundred  and  fifty-two  feet  above 
sca-level.      It  possesses  .several  springs,  some  of  which  are  used  in- 
ternally and  some  externally  ;  the  latter  are  said  to  come  from 
depth  of  six  hundred  feet  below  the  surface.     Their  temperatui 
range  from  82**  to  95°  F.      The  waters  contain,  per  1000  parts, 
to  30  parts  of  sodium  chloride,  2  to  5  of  calcium  carbonate 
smaller  proportions  of  lithium,  potassium,  magnesium,  strontim 
barium,  iron,  manganese,  zinc,  bromine  and  arsenic.    Thcj-  contaiitj 
in  addition,  a  large  amount  of  carbonic  acid  gas,  amounting  in  bull 
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to  1040  per  1000  parts,  and  in  weight  4  :  1000.  The  waters,  as  a 
rule,  are  used  at  their  natural  temperatures. 

The  baths  are  employed  as  the  simple  saline,  effervescent  and 
effervescent  current.  The  saline  baths  are  administered  in  the 
strength  of  15  parts  of  sodium  chloride  and  i  of  calcium  chloride 
to  the  thousand,  at  a  temperature  of  95-  V.,  the  carbonic  acid  gas 
being  allowed  to  escape  before  use.  The  strength  of  the  baths  is 
increased  dally  and  the  temperature  modified  according  to  the  de- 
mands of  the  individual  case.  The  efferv^escent  baths  contain  the 
full  amount  of  gas  and  salts.  The  effervescent  current  baths  are 
the  same  as  the  latter,  with  the  exception  that  the  water  is  allowed 
to  run  in  and  out  of  the  tub  during  use. 

The  method  of  administering  is  to  commence  with  the  weak  salt 
baths  at  a  temperature  of  95*^  F,,  which  should  not  last  more  than 
five  minutes.  Afterwards,  the  baths  are  increased  in  strength,  the 
temperature  lowered  and  the  duration  lengthened.  It  is  not  usual 
to  give  the  bath  daily,  but  to  let  one  or  two  days  intervene.  After 
a  number  of  these  saline  baths  have  been  given  the  second  scries 
or  the  efHervescent  baths  are  used.  At  first  the  temperature  ranges 
from  92°  to  95^  F.,  and  the  duration  from  four  to  eight  minutes. 
Gradually  the  duration  is  lengthened  to  ten  to  thirty  minutes  and 
the  temperature  lowered.  Finally  the  effervescent  current  bath  is 
employed. 

During  this  course  the  waters  of  the  Kurbrunnen,  or  the  Karl- 
brunnen,  are  taken  if  there  are  any  digestive  disturbances.  The 
entire  course  of  the  treatment  continues  for  about  six  weeks.  The 
effervescent  baths  are  usually  commenced  after  a  fortnight,  in  some 
cases  sooner  ;  in  those  of  a  more  severe  type  they  must  be  deferred 
for  a  much  longer  period  or  not  given  at  all. 

For  those  who  cannot  leave  home  the  artificial  Nauheim  baths 
may  be  employed  with  almost  equally  good  results.  The  adminis- 
tration of  these  baths  should  be  on  the  same  general  plan  as  that 
pursued  at  Nauheim.  They  also  embrace  a  series  extending  over 
six  weeks,  including  intermissions,  beginning  with  about  I  per  cent, 
of  sodium  chloride,  i  per  cent,  of  calcium  chloride  and  no  carbonic 
acid  gas.  l-'ollowing  the  same  details  of  application  pursued  at 
Nauheim  during  the  first  M'cek,  the  baths  should  be  continued  four 
or  ten  minutes  at  a  temperature  of  g2^  to  95^  F.,  the  proportion 
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of  solids  gradually  increased,  the  duration  lengthened  and  the  tem- 
perature lowered.  About  the  second  week  of  treatment  ^  per 
cent,  of  carbonic  acid  gas  is  added  ;  this  is  also  gradually  increased 
to  I  per  cent. 

A  scheme  for  a  six  weeks'  course  of  baths  would  be  about  as 
follows  : 

First  Week  :  ^  per  cent,  warm  sea-salt  bath  (2  lbs.  to  50  gals.). 
Temperature,  94°  to  95*^  F.  Duration,  four  to  ten  minutes.  In- 
termission on  third  day. 

Second  Week  :  J^  per  cent,  warm  sea-salt  bath  (3  lbs.  to  50 
gals.).  Temperature,  93°  to  94°  F. ;  four  to  ten  minutes.  Inter- 
mission on  fourth  day  ;   y^  per  cent,  carbonic  acid  gas. 

Third  Week  :  i  per  cent,  warm  rock-salt  bath  (4  lbs.  to  50  gals.). 
Temperature,  92°  to  93°  F.  Carbonic  add  gas,  yi  per  cent. ;  eight 
to  ten  minutes.      Intermission  every  fourth  day. 

Fourth  Week  :  i  %  per  cent,  bath  salt,  warm  (5  lbs.  to  50  gals.). 
Temperature,  91°  to  92°  F.  Nauheim  concentrated  brine  salts, 
8  ozs.  ;  ten  minutes.  Carbonic  acid  gas,  J^  per  cent.  Intermission 
fourth  day. 

Fifth  Week  :  i  j4  per  cent,  bath  salts  (7  lbs.  to  50  gals.).  Tem- 
perature, 90°  to  91°  F.  Nauheim  concentrated  salts,  10  ozs.; 
twelve  minutes  or  longer.  Carbonic  acid  gas,  ^  per  cent.  Inter- 
mission fifth  day. 

Sixth  Week  :  2  per  cent,  bath  salt  (10  lbs.  to  50  gals.).  Tem- 
perature, 80°  to  S%°  F.  Nauheim  concentrated  salts,  12  ozs.,  and 
carbonic  acid  gas,  i  per  cent.  ;  fourteen  minutes  or  longer.  Inter- 
mission every  fifth  day. 

The  final  step  in  the  treatment  is  two  or  three  weeks  of  rest  at 
some  place  of  moderate  elevation.  In  successful  cases  the  im- 
provement is  gradual  and  sometimes  docs  not  fully  show  itself 
until  the  patient  has  resumed  his  ordinary  mode  of  life.  The  im- 
provement may  continue  for  many  months  and  in  some  cases  for 
more  than  a  year.* 

Immediately  after  the  bath  the  ])aticnt  usually  experiences  a 
.sense  of  refreshment,  followed  by  an  a^nccjiblc  desire  to  sleep.      In 

*   Recent  Inij)r<)veiiu-t»t>  in  the   Trcaiiiunt  of  <  hioiiii    Ilcait  I  )i->ca-e  h\  Kxen.i.ses  ami 
Carbonated  nran-l>ath>.       1  hunias  H.  Sattertliwaitr,  Mtilit^al    Time-,  .\.  \'.,  April,  1898. 
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some  instances,  however,  he  docs  not  feel  better,  but  suffers  from 
praecordial  distress  which  soon  passes  off.  In  persons  subject  to 
gout  and  rheumatism  the  joints  may  become  painful  and  even 
swollen,  usually  returning,  however,  to  normal  in  a  few  days.  The 
symptoms  in  some  cases  may  persist  longer. 

The  effects  of  the  bath  are  decided.  The  pulse  is  diminished  in 
frequency,  its  force  and  volume  are  increased,  the  area  of  dilatation 
is  lessened  and  the  apex  approaches  nearer  its  normal  ixisition. 
Thus  it  will  be  observed  that  the  exercises  and  the  baths  are  at- 
tended by  the  same  results.  Favorable  as  these  results  arc,  they, 
unfortunately,  are  not  permanent  ;  hence  a  long  series  of  baths  and 
exercises  is  necessary.  In  this  connection  Broadbent  very  oppor- 
tunely observes,  *'Too  much  importance  is  attached  by  the  advo- 
cates of  the  Schott  treatment  to  the  percussing  out  the  area  of 
cardiac  dulness  and  to  the  diminution  it  is  said  to  undergo  after 
each  bath,  more  especially  when  the  so-called  auscultatory  method 
is  employed.  This  method  lends  itself  very  much  to  the  imagina- 
tion and  is  absolutely  untrustworthy.  A  shifting  upward  of  the 
apex-beat  is  of  importance,  but  it  is  probable  that  the  diminution 
of  percussion  dulness  is  not  due  so  much  to  fluctuation  in  the  size 
of  the  heart  as  to  encroachment  by  the  lungs  on  the  cardiac  area, 
due  to  the  deeper  respirations  taken  while  the  patient  is  in  the  tub. 
Accurate  delineation  of  the  outline  of  the  heart  by  percussion  is  in 
many  instances  impossible, — so  that  a  diagnosis  of  cardiac  dulness 
should  not  be  made  by  percussion  alone."* 

Schott  explains  the  action  of  the  baths  as  due  to  tissue  change 
produced  by  a  greater  power  of  the  cells  for  the  taking  up  of  oxy- 
gen. He  thus  accounts  for  the  need  of  rest  and  sleep  after  the 
administration  of  the  bath.  He  holds  thai  there  is  a  reflex  stimu- 
lating action  on  the  heart  which  causes  more  complete  and  favor- 
able contractions,  and,  as  a  result  of  this  influence,  hypertrophy. 
He  also  calls  attention  to  the  possibility  of  there  being  direct 
stimulation  of  the  arteries  by  the  passage  of  the  gas  through  the 
skin. 

An  explanation  offered  by  Broadbent  is  that  there  is  probably 
a  physiological  dilatation  of  the  integumentar}'  capillaries  which 
diminishes  the  resistance  of  the  blood,  thus  enabling  the  left  ven- 

♦  Heart  Diseo-se,  William  H.  Broadbcnl,  M.D.,  London,  1897. 
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tricle  to  complete  more  thoroughly  its  systole,  and  in  this  way  per- 
mitting the  venous  blood  to  flow  more  rapidly  toward  the  arterial 
system.  Broadbent  admits  that  the  objection  to  this  hypothesis  is 
the  slowing  of  the  pulse  which  takes  place  during  the  bath,  inas- 
much as  the  lessened  peripheral  resistance  might  be  naturally 
looked  upon  as  a  means  of  accelerating  the  pulse-rate  rather  than 
the  contrary.  He  therefore  suggests  that  the  slower  pulse-rate  is 
due  to  reflex  stimulation. 

Exercise  and  baths  each  accomplish  the  same  results,  but  the 
most  rapid  effects  are  obtained  when  they  are  employed  conjointly  ; 
they  are,  however,  only  useful  up  to  a  certain  point,  after  which 
they  are  harmful.  When  used  to  excess  or  injudiciously,  rest- 
lessness, insomnia,  loss  of  appetite  and  of  the  general  strength, 
with  an  irritable  and  excited  state  of  the  nervous-system,  are  likely 
to  follow. 

The  general  indications  for  the  Schott  or  Nauheim  treatment  by 
exercises  and  baths  are  weakened  and  feebly  maintained  conditions 
of  compensation,  dilatation  from  depressing  diseases,  where  it  is  of 
especial  service,  and  functional  neurotic  disturbances.  In  mitral 
stenosis  with  feeble  compensation,  and  when  obstruction  is  such 
that  the  action  of  digitalis  on  the  right  ventricle  would  be  unfavor- 
able, it  will  be  of  signal  benefit. 

(  ontraindications  are  cardio-vascular  affections  associated  with 
artrrin-sclcrosis,  decided  degeneration  of  the  myocardium  and  the 
prrsiticc  of  aneurysm.  In  aortic  lesions  on  account  of  the  danger 
ni  syncope  it  is  not  to  be  employed  unless  compensation  is  break- 
in  j^  down,  when  it  will  acconi})lish  ^ood  results. 

Venesection. — As  a  therapeutic  measure  in  conditions  of  ex- 
ti'fiM-  v<-nous  eiij^orgement,  this  is  achocated  l)\-  certain  modern 
ol;»«  fvers,  when  all  other  measures  fail.  Although  never  having 
f  . Ml  led  In  this  <r,\j)(.'(lienc)',  its  hit^h  endorsement  l)\'  eminent  spe- 
'i.ili.t'.  in  (li'.easi's  of  the  heart  makes  it  seem  advisable  to  present 
ih'     .\i\t]t  (\  so  that  the  reader  ma\-  jutl^e  for  himself. 

Ill*  Midi' .itioiis  for  its  ap|)Iicati()n  arc  ccMiditions  of  |)rofound  ve- 
iioii  .  '•ri<;oif;rnniii  when  the  ea\ities  ( if  the  riL;]it  sick:  ot  the  heart 
.ii«  o\(  I  fli  .l<ii(|«(l  and  almost  paialy/ed.  re;^urL;ilation  ot  the  blood- 
<  mo  111  tliioii;;li  the  lun;.;s  and  con-e( |ueiill\-  a  minimum  sui)pl)'  for 
•  Irliihiilioii    thioiM'h    the  arterial  circulation.  ;4reatl\-  cnhir^a^d  liver 
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unless  there  is  cirrhosis,  the  heait  action  feeble,  its  sounds  indistinct, 
the  pulse  small,  irregular  and  weak,  the  countenance  pale  and 
bathed  in  cold  perspiration,  the  extremities  blue  and  cold,  cyanosis 
and  orthopriLea  marked  and  death  imminent.  Under  these  condi- 
tions venesection  has  been  employed  with  success  ;  the  withdrawal 
of  from  eight  to  sixteen  ounces  of  blood  will  reduce  the  over-dis- 
tension of  the  right  side  of  the  heart  so  that  it  is  enabled  to  act  and 
once  more  propel  tJie  blood  through  the  lungs. 

It  is  a  matter  of  utmost  importance  to  know  the  condition  of  the 
right  ventricle  before  resorting  to  venesection.  If  it  has  undergone 
degeneration  it  may  be  so  weak  that  this  measure  will  not  be  fol- 
lowed by  success.  A  strong  right  ventricular  impulse  should  be 
felt  before  resorting  to  venesection.  As  a  substitute,  relief  may  be 
obtained  by  applying  eight  or  ten  leeches  over  the  epigastrium. 

After  the  abstraction  of  the  blood  it  is  recommended  that  the 
liver  be  relieved  by  purgatives,  when  digitalis  and  alcoholic  stimu- 
lants should  be  given. 

Drug6. — The  administration  of  remedies  which  act  upon  the 
heart  naturally  occupies  the  most  important  position  in  the  thera- 
peutics of  cardiac  affections,  the  chief  end  of  treatment  being  to  in- 
duce a  more  rapid  flow  of  venous  blood  into  the  arterial  system  and 
to  thus  establish  and  maintain  the  equilibrium  of  the  circulation. 

The  drugs  wliich  are  commonly  employed  in  the  treatment  of 
diseases  of  the  heart  may,  for  the  convenience  of  discussion,  be  di- 
vided into  two  classes,  viz,  :  Drugs  of  primary  therapeutic  impor- 
tance, comprising  those  whose  action  and  application  is  directed 
principally  toward  the  heart,  together  with  those  whose  sphere  of 
action  is  such  tliat  they  not  only  profoundly  affect  the  heart,  but  in 
addition  possess  a  much  wider  range  of  application.  Second,  drugs 
of  secondary  therapeutic  importance,  namely,  those  whose  applica- 
tion in  cardiac  diseases  is  secondar>'  and  incident  to  their  more  gen- 
eral use. 


I.  Dkigs  of  Primary  Therapeutic  Importance  in  the 
Treatment  of  Cardiac  Affections. 

Digitniis  on  account  of  its  prominence  in  the  treatment  of  diseases 
of  the  heart  naturally  calls  for  discussion  first.  Allied  to  it  in  ac- 
tion are  strophanthus,  spartein,  convallaria,  adonis,  oleander  and 
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caffein,  comprising  with  a  few  other  remedies  of  lesser  importance 
what  is  called  the  digitalis  group.  Digitalis,  however,  occupies  the 
first  rank,  the  others  being  of  secondary  therapeutic  value,  and  in 
some  instances  but  little  used. 

The  action  of  digitalis  is  principally  upon  the  cardiac  ganglia  and 
heart  muscle.  In  small  and  moderate  doses  it  induces  contractions, 
invigorates  the  systole  and  increases  the  length  of  diastole  by  its 
influence  upon  the  vagi.  The  result  is  a  more  abundant  flow  of 
blood  into  the  ventricles,  while  the  strengthened  ventricular  contrac- 
tions propel  more  blood  into  the  arteries.  It  also  slows  the  heart 
and  causes  it  to  beat  more  regularly.  The  pressure  of  the  blood  in 
the  arterial  system  is  raised,  while  the  walls  of  the  arteries  and  ar- 
terioles have  a  tendency  to  contract.  A  dilated  heart  while  under 
the  influence  of  digitalis  becomes  smaller.  The  drug  is  rather  a 
remedy  for  a  dilated  heart  than  a  weak  heart.  It  likewise  acts  as  a 
haemostatic.  Its  action  on  the  kidneys  is  that  of  a  diuretic,  prob- 
ably on  account  of  the  increased  blood-pressure  of  the  glomeruli 
stimulating  the  kidneys  to  action.  Toxic  doses  cause  a  quick^ 
irregular,  feeble  pulse,  rapid  respiration,  increased  vascular  tension, 
sometimes  emesis,  coma  and  convulsions.  The  heart  is  arrested 
in  systole  from  paralysis  of  the  motor  ganglia,  and  on  post-mortem 
is  found  in  a  state  of  contraction,  which,  according  to  Hughes,  is  a 
post-mortem  change,  as  shown  by  the  change  of  the  muscle  juice 
from  alkaline  to  acid. 

The  sphere  of  action  of  digitalis  embraces  all  forms  of  cardiac 
disease,  but  more  especially  valvular  affections  with  dilatation, 
dropsy  of  cardiac  origin,  pericarditis  with  efifusion,  hydrothorax, 
emphysema  and  all  varieties  of  weakness  of  the  heart  walls.  It  is 
claimed  by  some  that  when  administered  for  some  days  in  full  doses 
with  little  or  no  effect,  toxic  symptoms  may  suddenly  .appear,  con- 
stituting what  is  known  as  the  cumulative  action  of  the  remedy; 
others  deny  that  the  drug  is  cumulative,  claiming  that  poisonous 
symptoms  only  appear  when  the  effect  of  one  large  dose  has  not 
passed  off  before  another  is  administered  ;  a  condition  which  would 
apply  to  many  other  remedies.  It  is,  nevertheless,  the  opinion  of 
many  that  a  cumulative  action  is  a  characteristic  of  digitalis. 

Digitalis  is  contraindicated  in  simple  or  compensative  hypertro- 
phy, in  some  cases  of  fatty  degeneration  of  the  heart,  apoplexy. 
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aneurysm  and  all  affections  characterized  by  a  high  arterial  tension. 
In  atheroma  it  should  only  be  administered  temporarily. 

The  preparations  and  dosage  are  matters  of  importance.  The 
tincture,  the  infusion,  the  powdered  leaves  and  the  alkaloid  are  the 
forms  in  general  use,  preference  being  generally  given  to  the  tinc- 
ture. 

The  question  of  the  dosage  is  one  in  reference  to  which  there  is 
some  diversity  of  opinion.  This  is  doubtless  due  to  a  certain  de- 
gree to  the  fact  that  some  persons  display  idiosyncrasies  in  regard 
to  its  toleration.  The  physiological  dose  is  a  few  drops  of  the 
tincture  to  twenty  ;  the  usual  dose  is  from  three  to  five  drops.  As 
a  rule,  in  broken  compensation  the  best  effects  are  obtained  from 
the  latter.  In  some  instances,  on  the  other  hand,  notwithstanding 
its  apparent  indication,  these  doses  are  attended  with  a  sense  of  pul- 
sation and  fulness,  and  are  not  followed  by  beneficial  effects.  Under 
these  conditions  the  remedy  should  be  replaced  by  another  or  the 
dose  reduced,  giving  a  teaspoonful  of  a  mi.vture  often  drops  of  the 
tincture  in  half  a  glass  (5tv)  of  water,  or  five  drops  of  the  first  dec- 
imal dilution.  These  doses  are  especially  suitable  for  delicate 
persons  and  children,  and  for  milder  forms  of  disturbance.  In 
emergencies  large  doses  will  be  required.  Jousset,  of  Paris^  gives 
the  remedy  as  follows:  From  20  centigrammes  to  i  gramme  of  the 
first  decimal  trituration^  that  is  from  2  to  10  centigrammes  of  the 
substance  is  placed  in  1  2  5  grammes  of  water  ;  this  amount  is  given 
in  the  course  of  a  day. 

When  administering  digitalis  rapid  slowing  of  the  pulse  should 
be  avoided.  Such  a  change  is  an  indication  for  its  discontinuance 
or  reduction  of  the  dose. 

Digitalis  in  the  form  of  the  infusion  is  preferred  when  there  is 
much  tedema.  It  is  less  liable  to  cause  gastric  disturbance  than 
the  tincture.  A  drachm  every  two  hours  will  generally  prove  ef- 
fective and  is  well  tolerated.  Half-ounce  doses  every  four  to  eight 
hours  are  advised  by  some.  It  is  important  that  the  infusion 
should  be  freshly  prepared.  This  is  sometimes  difficult  to  accom- 
plish and  is  probably  one  reason  why  the  tincture  is  more  fre- 
quently u.sed. 

The  dropsical  conditions  where  digitalis  will  act  well  are  those 
where  the  pulse  is  weak,  soft  and  intermittent  and  the  limbs  easily 
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to 


pit ;  when  the  pulse  is  hard  and  the  hrnbs  tense  and  brawny  it 

incflfectual.  Under  these  conditions  the  blood -pressure  must  be 
lowered  by  purgation  by  mercury,  and  some  of  the  fluid  thus  with- 
drawn before  the  remedy  is  administered.  Digitalis  is  often  ef- 
fectually administered  in  connection  with  other  cardiac  remedies  of 
its  class,  notably  strophanthus  and  caffein. 

When  the  stomach  cannot  tolerate  either  the  tincture  or  infusi< 
the  powdered  leaves  may  be  substituted  in  the  form  of  a  pill^  or  thi 
alkaloid,  digitaline,  may  be  used.     Care  is  necessary  in   regard  to 
the  selection  of  the  latter  as  some  of  its  preparations  are  unreliab]( 
and  its  use  is  for  this  reason  often  avoided.      Merck's  or  Nativelle' 
digitaline  in  doses  of  ^^i^  to  f}^^  grain  will  prove  effective. 

Dr.  Theodor  Schott  recommends  digitahne  subcutaneously  or  by 
the  rectum  in  cases  where  it  is  not  well  tolerated  by  the  stomach*^ 

The  toxic  effects  of  digitalis  are  praicordial  oppression^  slowne* 
of  the  pulse,  doubling  of  the  heart-beat  with  only  one  beat  at  the 
wrist,  and  diminution  of  the   urine.     The  hitter  is  sufTficient  indica* 
tion  for  the  withdrawal  of  the  remedy  when  it  is  being  admin istere^^J 
in  physiological  doses,  ^H 

Strophanthus  has  the  same  general  indications  as  digitalis,  but 
with  some  differences.  Observers,  however,  are  not  fully  agreed 
as  to  its  action.  The  most  generally  accepted  conclusions  point  to 
it  as  an  invigorator  of  the  heart  muscle,  lengthening  the  interval 
between  the  contractions  and  dilating  the  cavities.  It  is  claimed 
by  some  that  it  dilates  the  arteries  and  increases  the  blood-pres- 
sure, but  others  deny  tliis  action,  attributing  the  increased  blood* 
pressure  to  more  forcible  contractions  of  the  heart.  At  any  rate, 
it  does  not  contract  the  arteries.  In  fatal  cases  of  strophanthi 
poisoning  tlie  heart  has  been  found  arrested  in  diastole, 

Strophanthus  differs  from   digitalis  in   that  it  is   less  effective  ii 
cedema,  especially  when  associated  with  mitral  disease,  while  it  act 
better  in  conditions  of  dilated  senile  heart.     Goodno  reconimeni 
it  in  failing  heart  of  cardio-vascular  sclerosis,  associated  with  intei 
stitial  nephritis.     The  remedy  is  useful  in  combination  with  digi* 
talis,  and  when  the  latter  is  not  well  tolerated  or  does  not  act  wellj 
and  in  the  internals  of  digitalis  treatment.      It  acts  more  rapidl] 

*  ChroDk   Masculftr  Diseases    of   the    Heart,  Thecdor  Schott,  M.D.,  Thcrapeui 
Monthly,  Febniary,  1902. 
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than  digitalis,  but  its  eflfccts  do  not  last  so  long.  It  is  valuable  in 
shock  in  persons  with  weakened  hearts,  in  cases  of  cardiac  dropsy 
with  renal  or  pulmonary  congestion,  and  pulmonary  tedema  with 
irregular  heart.  Its  diuretic  action  is  h*mited.  Dose,  irjjj-v  of  the 
tincture.  Caution  is  necessary  in  regard  to  the  preparation  as  there 
are  many  inferior  tinctures. 

Ctiffcina  has  been  used  upon  the  same  indications  as  digitalis.  Its 
action  is  more  rapid,  but  of  shorter  duration.  It  slows  the  pulse^ 
raises  arterial  tension  and  is  a  true  diuretic,  increasing  both  the 
soh'ds  and  the  liquid  of  the  urine*  It  will  bring  about  free  diuresis 
in  tw^ent>^-four  hours.  It  is  therefore  very  useful  in  dropsical  con« 
ditions  and  as  a  substitute  for  digitalis  it  is  often  effective.  It  pos- 
sesses the  additional  advantage  of  being  non -irritating  to  the 
stomach,  but  in  some  patients  the  full  doses  which  are  often  neces- 
sary' to  obtain  its  action  may  cause  cerebral  symptoms,  which,  how- 
ever, are  transitory  and  disappear  upon  the  withdrawal  of  the  drug. 
In  urgent  cases  of  heart  failure  its  rapid  action  renders  it  valuable. 
Dose,  gr.  j-v, 

Huchard  recommends  the  following  formula  for  hypodermic  ad- 
ministration : 

Hi   Cafteirij  ,♦         *  ....  4  grairtmes. 

Salicylate  of  sodo,         .         .         .  .         »  j  grammes,  10  centigrammes. 

Water,  .......  6  grammes. 

The  dose  is  up  to  40  centigramme?  of  caffcin. 

Iluchard  repeats  the  injections  every  three  hours.  Jousset  rec- 
ommends injections  four  times  in  twenty-four  hours.* 

Spartcina,  the  alkaloid  of  scoparius,  is  a  cardiac  remedy  of 
efficacy,  but  is  not  widely  employed.  In  toxic  doses  it  causes 
extreme  frequency  of  the  pulse,  great  feebleness  of  heart  action, 
intense  dyspnoea  and  vertigo.  Death,  sometimes  attended  with 
convulsions,  is  caused  by  paralysis  of  the  respiratory  centres  in  the 
spinal  cord  (Foster's  Applied  Therapeutics).  Its  therapeutic  action 
is  that  of  a  stimulant  an  the  heart  acting  upon  the  muscle  of  that 
organ  through  the  cardiac  ganglia.  It  is  less  pow^erful  than  digi- 
talis, but  its  effect  is  more  immediate  and  its  action  more  pro- 
longed.    The  influence  of  a  single  dose  of  one  and  a  quarter  grains 


«  Practice  of  Medicine,  P,  Jousset,  M.D.  Trans.  J.  .\r5cbaguni,  M.D.,  N.Y.,  1901, 
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is  said  in  some  instances  to  persist  for  twenty-four  hours.  Ir 
of  a  third  to  a  half  grain  it  reinforces  the  heart,  slows  the  pulse  and 
increases  the  blood-pressure  and  allows  the  heart  to  beat  more 
regularly.  Its  sphere  of  application  lies  in  the  treatment  of  dis- 
eases of  the  myocardium  and  \alves  where  speedy  effects  are  de* 
sired,  in  dilatation  from  valvular  disease,  and  in  enfeebled  heart  from 
structural  lesions.  It  is  also  effective  when  innervation  of  the  organ 
is  much  disturbed,  and  it  is  thus  indicated  in  functional  disturbances 
arising  from  excessive  fatigue,  either  mental  or  physical^and  in  ner- 
vous cardiac  disorders,  such  as  irritable  heart,  painful  sensations  con- 
nected with  valvular  disease  and  in  tobacco  heart.      Dose,  gr,  j^— ij. 

Convaliaria  bears  a  close  resemblance  to  digitalis  in  its  physio* 
logical  action,  differing  in  the  following  particulars:  Its  action  ^ 
more  strictly  limited  to  the  heart ;  it  does  not  prolong  the  diastole" 
to  such  an  extent,  but  it  slows  the  heart  action  and  increases  the 
force  of  the  systole  ;  it  is  not  cumulative,  it  is  less  liable  to  cause 
gastric  irritation,  and  it  is  much  less  active  as  a  diuretic. 

Its  sphere  of  usefulness  lies  in  the  treatment  of  valvular  disease* 
attended  with  irregularity  of  rhythm,  and  obstruction  where,  like 
digitalis,  it  tends  to  augment  the  flow  of  the  blood  from  the  veins 
to  the  arteries  ;  in  conditions  of  passive  congestion  arising  from 
weakness  of  the  heart,  and  when  the  right  side  is  overtaxed,  as  in 
pulmonary  congestion  and  emphysema.  It  is  also  useful  in  strain 
of  the  heart  from  any  cause,  hence  in  irritable  heart  it  may  be  em- 
ployed to  advantage.  In  renal  dropsy  it  is  of  no  service,  but  in  that 
dependent  upon  heart  disease  it  is  often  cfifective.  Dose,  nj^iij— v  of 
the  fluid  extract. 

Coronilla,  judging  from  the  experiments  of  Spillmann  and  Haus- 
halter,  as  mentioned  by  Shoemaker,  acts  similarly  to  digitalis  an( 
may  be  classed  with  it.      In  organic  disease  of  the  heart  it  increast 
the  volume  of  the  pulse,  decreases  oidema,  promotes  diuresis  an< 
relieves  dyspnoea.      Its  general  indications  are  the  same  as  digital] 
It  is  especially  recommended  by  those  who  have  tested  the  pow< 
of  the  drug  in  aortic  and  mitral  lesions  where  it  acts  beneficially  ii 
affording  relief  to  paroxysms  of  dyspnrea.      It  is  also  said  to  favora^ 
bly  influence  the  pulse  in  tachycardia  and  to  remove  reflex  synij 
toms.      It    has   no  cumulative   effect   and    does    not    disturb 
stomach.     Dose,  gr.  j-viij. 
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Oleander  has  a  marked  action  on  the  heart  and  may  rightly  be 
ranked  among  rcmtjdics  of  the  digitahs  group.  Under  its  influence 
a  weak  pulse  will  become  stronger,  diuresis  will  occur,  constipation 
will  be  relieved  and  dropsical  symptoms,  in  some  instances,  dissi- 
pated. It  should  not  be  administered  when  there  is  any  irritation 
of  the  almientary  canal.  It  is  a  powerful  remedy,  but  appears  to 
have  been  but  little  used.      Dose^  ii)2.v-x  of  the  tincture, 

CraixBgus  oxyacantha  will  prove  a  useful  adjuvant  to  digitalis.  It 
may  be  used  in  the  milder  forms  of  failing  compensation,  but  must 
not  be  relied  upon  alone. 

Its  indications  are  more  or  less  dilatation,  second  sound  weak,  a 
weak  pulse-rate,  much  accelerated,  irregular  and  intermittent  and 
mitral  regurgitation.  Dose,  nj^viij— xv  of  the  tincture,  in  associa- 
tion with  digitalis  three  or  four  times  a  day. 

Adonis  i^ernaiis  is  another  remedy  of  the  cardiac  tonic  group  of 
secondary  importance.  It  also  resembles  digitalis,  but  differs  from 
it  in  being  more  powerful  and  rapid  in  action,  It  may  be  adminis- 
tered for  months  without  cumulative  effect  and  is  well  tolerated. 
The  effects  appear  to  be  present  only  during  its  administration.  It 
may  be  employed  with  benefit  in  cases  where  digitalis  is  not  well 
sustained  and  in  conditions  of  idiosyncrasy.  It  regulates  and  slows 
the  pulse,  increases  the  force  of  the  impulse,  diminishes  the  size  of 
the  heart  in  dilatation  and  increases  the  arterial  pressure.  It  is  em- 
ployed in  valvular  deficiencies  attended  with  enfeebled  compensa- 
tion and  in  palpitation  of  functional  origin  independent  of  organic 
disease.  The  infusion  (3j  to  water  5xij),  dose  a  teaspoon fu I  every 
two  hours  in  severe  cases,  every  four  in  milder  ;  the  fluid  extract, 
dose  trjjj-ij,  increasing  to  ten  or  fifteen,  and  the  alkaloid,  adonidin, 
are  the  forms  in  which  it  is  administered.  The  latter  is  preferable  ; 
the  dose  is  gr.  ^^^-^.  I^rge  doses  produce  emesis.  In  some  in- 
instanccs  it  proves  constipating. 

Amyi  ffi/ris,  acting  through  the  motor  centres  of  the  spinal  cord. 
affects  profoundly  the  heart  and  entire  arterial  system,  including 
the  capillaries.  The  most  striking  symptom  produced  by  its  ad- 
ministration is  a  sense  of  fulness  in  the  head,  especially  in  the  tem- 
poral region,  which,  if  the  dose  is  sufficiently  large,  amounts  to 
severe  pain,  flushing  of  the  face,  increase  in  frequency  and  depth  of 
respiration,  rapid,  irritable  heart  action  without  apparent  increase  in 
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the  force  of  the  systole.  Toxic  doses  cause  extreme  pallor,  dilata- 
tion  of  the  pupils,  weakness  of  the  heart,  great  general  muscular  re- 
laxation, irregular,  superficial  respiration  and  change  of  tlie  arterial 
blood  to  the  appearance  of  venous.  Its  action  is  rapid  and  eva- 
nescent. 

Its  application  in  diseases  of  the  heart  is  indicated  ivf  conditions 
of  angiospasm  and  increased  blood-pressure.  Ii  is  a  most  impor- 
tant drug  for  the  treatment  of  the  paroxysms  of  angina  pectoris.  In 
cardiac  dyspnoea  it  afTords  temporary*  relief,  especially  when  the 
condition  is  dependent  upon  mitral  disease. 

It  is  also  effective  in  small  doses  for  the  relief  of  pain  and  dysp- 
associated  with  aortic  insufficiency.  In  heart  failure,  syncope, 
specially  from  shock,  anaesthesia,  particularly  from  chloroform,  it 
has  proved  a  powerful  agent  in  averting  impending  death.  It  is 
administered  almost  entirely  by  inhalation.  In  cases  of  fatty  heart 
the  dose  should  be  small  and  cautiously  administered. 

The  dose  by  inhalation,  the  usual  method  of  administration,  is 
from  three  to  five  minims.  One-quarter  of  a  minim  may  be  given 
internally. 

Gionmn  (nitro-glycerine  or  trinitrin)  has  the  same  physiological 
action  as  amyl  nitrite,  but  is  usually  administered  by  tlie  mouth  or 
hypodermically.  It  h  of  more  therapeutic  importance  Uian  any  of 
the  remedies  of  the  nitrite  group,  its  sphere  of  utility  in  cardiac  dis- 
ease being  one  of  great  importance.  By  its  power  of  dilating  the 
arterioles  it  assists  the  circulation  by  lessening  the  peripheral  pres- 
sure, thereby  supplying  more  blood  to  the  surface  and  aflfording  a 
certain  amount  of  relief  to  the  left  ventricle.  It  is  indicated  in  con- 
ditions of  high  arterial  tension  and  spasmodic  contraction,  in  rigidity 
of  the  blood-vessels  and  in  those  cases  associated  with  degenerative 

langes  that  occur  more  in  advanced  life.  In  cases  of  excessive 
lypertrophy  of  the  left  ventricle,  in  aortic  regurgitation  associated 
with  arterio-sclerosis,  in  the  dyspncea  of  cardiac  asthma,  of  weak, 
dilated  hearts  and  in  all  conditions  associated  with  faulty  nutrition. 
— notably  angina — in  sluggish  conditions  of  the  kidneys  and  scanty 
urine  from  stasis,  with  danger  of  uraemia,  nitro-glycerine  will  prove 
of  service.     Dose,  lH''j-ij  of  the  second  decimal  dilution. 

Strychnh  is  the  most  powerful  and  active  cardiac  stimulant.  It 
operates  on  the  heart  muscle  through  the  cardiac  motor  ganglia  in 
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the  medulla,  increasing  the  contractile  power  of  the  heart  muscle 
and  contracting  the  arteries  throughout  the  system.  It  is  effective 
in  all  forms  of  weakness  of  the  heart  due  to  depressed  nervous  force 
and  dilatation.  In  many  instances  it  will  constitute  a  valuable  ad- 
juvant to  other  remedies  of  the  cardio-tonic  group,  especially  digi- 
talis. In  fatty  heart  it  should  be  given  with  care,  as  it  sometimes 
induces  nervousness  and  insomnia. 

Its  action  as  a  general  systemic  tonic  is  an  important  characteris- 
tic. It  is  more  frequently  employed  in  the  later  stages  of  cardiac 
dilatation.  No  remedy  is  its  equal  in  sudden  heart  failure  from  any 
cause.  Its  administration  under  these  conditions  should  be  hypo- 
dermically,  the  dose  being  from  ^  to  ^  of  a  grain.  In  cases  of 
heart  failure  usually  ^  of  a  grain  is  administered. 

Suprarenal  extract  is  used  in  organic  diseases  of  the  heart.  Its 
indications  are  weak,  fluttering,  irregular  pulse,  dilatation  of  the 
peripheral  vessel.  It  may  also  be  given  in  cases  of  valvular  disease 
with  high  tension.  Its  action  is  directly  on  the  heart  muscle  and 
is  very  rapid.  The  effect  of  a  dose  may  be  observed  within  five 
minutes  after  administration,  and  is  continued  from  five  minutes  to 
three  hours.  It  has  no  cumulative  effect.  Dose,  gr.  iij  of  the 
powder,  loosely  packed  in  a  gelatin  capsule  and  dissolved  in  the 
mouth.     Tablets  or  tightly-packed  capsules  are  less  reliable. 

Cactus  grandiflorus  may  be  properly  classified  as  an  important 
cardiac  remedy,  but  cannot  be  compared  with  digitalis  in  efficacy. 
Its  physiological  action  on  the  heart  is  through  the  cardiac  plexus 
of  the  sympathetic  system.  It  shortens  the  ventricular  systole  and 
increases  its  strength.  It  does  not  appear  to  interfere  with  the  ac- 
tion of  the  inhibitory  nerve,  nor  to  produce  marked  vaso-motor 
effects.  It  raises  the  arterial  tension.  Toxic  doses  cause  reduction 
of  the  blood-pressure,  irregularity  of  the  pulse  and  arrest  of  the 
heart  in  systole.  Death  is  preceded  by  clonic  and  tetanic  spasms 
from  over-stimulation  of  the  cord. 

The  remedy  is  indicated  both  in  functional  and  structural  condi- 
tions. It  has  proved  useful  in  palpitation  of  functional  origin  as 
well  as  that  associated  with  organic  disease,  in  relative  insufficiency 
due  to  degeneration  of  the  heart  muscle,  in  cardiac  weakness  after 
protracted  illnesses  and  especially  in  aortic  regurgitation.  In  mitral 
stenosis,  according  to  some  observers,  it  is  decidedly  contraindi- 
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cated.  It  is  also  valuable  in  an  acute  inflammation  of  the  heart,  hy- 
pertrophy, irritability,  hyperaisthesia  and  pseudo-angina. 

The  guiding  symptom  which  indicates  the  remedy  is  a  sense  of 
constriction  about  the  chest  generally  described  as  if  the  heart  were 
being  grasped  in  a  vice,  or  as  if  the  chest  wall  were  surrounded  by 
a  band. 

Alcohol  stands  pre-eminently  first  amongst  heart  stimulants.  Its 
action  is  safe  and  rapid.  Whiskey  and  brandy  are  the  usual  forms 
in  which  it  is  administered.  It  is  best  given  in  small  doses  fre- 
quently repeated,  as  its  action  is  thus  better  sustained.  It  dilates 
the  arterioles  and  increases  the  force  of  the  heart.  For  speedy  ac- 
tion it  may  be  administered  hypodermically.  Combined  with  ether 
it  is  one  of  the  most  effective  heart  stimulants. 

II.  Drugs  of  Secondary  Therapeutic.\l  Importance  in  the 
Treatment  of  Cardiac  Affections. 

When  the  dose  is  not  mentioned  the  following  remedies  are  rec- 
ommended in  the  form  of  the  mother  tincture  and  the  2x  and  3X 
dilutions  and  triturations.  Exceptions  are  acidnm  hydrocyanicum 
and  lachcsis,  which  should  be  given  in  the  6x  dilution  and  6c  trit- 
uration and  upward  respectively,  and  auruin,  which  may  be  given 
in  the  3X  to  the  6x  trituration,  and  in  the  form  of  the  2x  dilution 
of  chloride  of  gold  and  soda,  of  this,  five  to  ten  drops  in  water  may 
be  given  three  times  a  clay. 

When  tinctures  or  dilutions  arc  used,  from  five  to  ten  drops  may 
be  mixed  in  four  ounces  of  water,  and  a  tcaspoonful  of  the  same 
given  every  hour  or  two  hours,  according;  to  the  demands  of  the  case. 

Acidion  hydrocyauiiiDu  \w\\\hKi  used  in  palpitation  and  other  func- 
tional disturhanco,  especial  1\'  in  the  carl)'  periods  of  hypertrophy 
and  in  pscudo-ani^ina.      The  ixnicd)'  should  be  used  with  caution. 

Aciduni  oxaliinni  has  been  proxi-d  useful  in  some  forms  of  angina 
pectoris.    Sharp.  shnotiuL;  ])ains  in  the  pr.ecordial  re<^ion,  dyspnoea 
numbness  and  \\eaknc:s>  of  the  back,  loss  of  power  and  coldness  of 
the  lower  e.xtremilies  are  -.^uidiuL;  s\nij)t(>ms. 

Aco)iituiii  is  indiialcd  \\\  the  <arl\'  >taL;e>  of  acute  intlammations 
of  the  })eri-  and  endor.ii'diuni  .itteiidrd  with  fe\er,  i'c:stlessncss  and 
anxiet)'.  In  sim])le  h\  |)rrii(>j)h\-  it  ina\'  bi-  (.•nij)li>y(.(l  with  L;(H)d  re- 
sults to  alia)' tlu:  tumultuous  a'lii'U  >»!  thr  luart.      In  aortic  disease 
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it  has  been  used  for  the  relief  of  palpitation.  The  dose  in  these  cases 
should  be  small,  and  when  the  palpitation  has  subsided  the  remedy 
should  be  withdrawn.  Guiding  symptoms  are  sthenic  conditions, 
violent  palpitation  with  anguish,  constricting,  boring  pain  and  dull 
pressure  in  the  pr^ecordial  region. 

Agaracin  is  well  spoken  of  as  having  been  productive  of  excel- 
lent results  in  cases  of  extreme  dilatation  of  the  right  heart  from 
disease  of  the  mitral  valve,  from  that  secondary  to  pulmonary  em- 
physema, and  in  cases  of  heart  failure  from  any  cause.  Dose,  gr.  j-iij 
of  the  IX  trituration  every  one  to  every  three  hours. 

Annnonium  carbonas,  through  its  power  of  temporarily  increas- 
ing the  activity  of  the  heart,  is  useful  in  tlyspn<ea  dependent  upon 
dilatation  and  attended  with  palpitation  and  cyanosis,  and  in  catar- 
rhal conditions  of  the  air  passages  associated  with  pulmonary  con- 
gestion.     Dose,  gr,  ij— v. 

Antimomum  (artariium,  in  its  sphere  of  action  in  catarrhal  con- 
ditions of  the  respiratory  tract,  characterized  by  much  rattling 
mucus,  rapid  pu!se  and  oppression,  will  prove  valuable  in  pulmo- 
nary' cedema  with  dilatation  of  the  heart  when  there  is  a  large  amount 
of  mucus  in  the  lungs,  great  dyspnoea  and  cyanosis. 

Apis  mdUfica  is  an  effective  remedy  for  the  relief  of  dropsical 
effusions,  especially  when  the  kidneys  are  implicated,  and  in  the 
later  stages  of  pericarditis. 

Apocynum  cannabhmm^  although  especially  indicated  for  ascites 
depending  upon  hepatic  diseases,  is  also  useful  in  dropsy  of  cardiac 
origin.      Dose,  //,  TTj^ij— v, 

Arsenicum  album  exerts  a  valuable  tonic  influence  in  organic 
heart  disease.  Its  scope  of  action  lies  mainly  in  conditions  de- 
pendent upon  mahnitrition,  degeneration  of  the  heart  walls,  with 
development  of  neuroses,  and  in  dropsical  effusions.  Under  its  ad- 
ministration, dyspncea,  palpitation  and  cedema  improve  and  an  in- 
termittent pulse  will  become  regular.  When  there  is  excessive 
hypertrophy  and  palpitation,  or  when  the  heart  is  weak  and  irritable 
and  there  is  much  dyspnoea,  arsenic  will  often  afford  relief  In 
anginous  conditions  attending  cardiac  lesions,  in  the  latter  stages  of 
valvular  diseases  with  dropsy  and  involvement  of  the  kidney,  it  is 
of  great  value.  Violent  palpitation,  especially  at  night,  with  great 
anguish  and  anxiety  ;  irritability  of  the  heart,  with  irregularit)^  of  the 
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puise  ;  pulse  quick,  small,  weak  ;  dyspnoea ;  pr*Ecordial   pain  and 
angina  pectoris,  are  special  indications  pointing  to  its  application. 

Arscnici  ioiiidum  is  indicated  in  valvular  disease  associated  with 
degeneration, arterio-sclerosis  and  in  fatty  heartland  in  all  forms  of 
malnutrition.  In  aortic  disease  with  arterio-sclerosis  it  will  some- 
times act  better  than  the  other  iodides.  It  possesses  the  advantage 
over  potassium  iodide  in  not  disturbing  the  stomach.  In  aortic 
disease,  in  the  presence  of  gouty  diathesis,  it  has  proved  eflfective. 

Asclepias  tubcrosa  acts  upon  the  serous  membranes  of  the  heart. 
Its  application  seems  to  be  limited  to  subacute  inflammations  of 
the  pericardium  with  effusion,  where  it  has  proved  of  value. 

Anrum  has  the  same  general  indications  as  iodide  of  arsenic, 
and  is  to  be  employed  in  similar  conditions,  especially  in  interstitial 
changes  in  the  heart  muscle  and  walls  of  the  vessels,  when  of  sj-ph- 
ilitic  or  gouty  origin. 

Barii  Moridum,  in  addition  to  its  action  on  the  glandular  system, 
has  a  marked  effect  upon  the  circuiator>'  system  similar  to  digitalis. 
Its  primary  action  stimulates  the  cardiac  muscle  and  increases  the 
blood-pressure.  Secondarily  it  depresses  the  heart  and  arrests  it 
in  systole.  It  may  be  used  in  forms  of  cardiac  disease  in  which 
there  is  weakness  of  the  heart  muscle.  Da  Costa  recommended  it 
in  valvular  disease  as  a  cardiac  tonic  wherein  it  relieves  cardiac  dis- 
tress and  pain,  increases  the  tone  of  the  vessels  and  causes  diuresis. 
Hare  found  that  it  acted  well  in  functional  disturbances, 

Bcliadomta  is  indicated  in  acute  inOammations  of  the  heart  attended 
with  symptoms  of  acute  cerebral  congestion,  increased  force  of  the 
pulse,  throbbing  of  the  temporal  vessels  and  delirium.  Pra^cordial 
pain  and  over-action  from  strain  arc  relieved  by  it.  In  chronic  con- 
ditions of  the  heart  it  has  no  action. 

Potassii  bromidum,  sodii  bromidum^  strontu  bromidum,  while  de- 
pressing to  the  heart  in  large  doses,  in  small  act  very  beneficially 
in  functional  disorders^  both  of  neurotic  and  organic  origin.  Tliey 
are  valuable  remedies  for  the  relief  of  nervous  excitement,  palpi- 
tation and  irritability  of  the  heart  in  well  nourished  or  sthenic  cases. 
The  bromide  of  soda  is  the  preferable  forEn.  In  cases  where  this 
disagrees  with  the  stomach  the  bromide  of  strontium  may  be  used. 
The  latter  will  afford  marked  relief  in  nervous  dyspepsia  and  gas- 
tralgia  when  associated  w^ith  disease  of  the  heart.     Dose,  gr.  v-.x. 
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Bryonia  alba  is  a  remedy  of  importance  in  acute  rheumatic  in- 
flammation of  the  serous  membranes  of  the  heart  in  the  stage  of 
exudation.  Passive  pain  in  the  pra^cordial  region,  stitches,  violent 
rapid  action  of  the  heart,  pulse  full,  hard  and  rapid,  arc  special 
indications  for  its  use. 

Camphora  is  useful  in  small  doses  for  palpitation  of  nervous  ori- 
gin. Dose  for  heart  failure  is  thirty  to  sixty  drops  of  a  i  -per- cent, 
solution  in  olive  oil.  In  the  heart  failure  of  pneumonia,  influenza 
and  typhoid  fever  and  similar  exhausting  diseases  it  is  used  hypo- 
dermically.  In  febrile  conditions,  with  tendency  to  failure  of  the 
circidation,  and  in  exanthemata  when  the  eruption  does  not  appear 
it  acts  beneficially. 

Cantharis  is  of  service  in  violent  inflammations  of  the  serous  mem- 
branes of  the  heart,  especially  pericarditis,  during  the  stage  of  exu- 
dation.    Pulse  full  and  irregular  with  tendency  to  syncope. 

Cimicifuga  has  a  decided,  but  much  less  marked  action  on  the 
heart  resembling  digitalis.  It  is  useful  in  rheumatic  peri-  and  en- 
docarditis, more  particularly  when  occurring  in  women  with  sup- 
pression of  menses,  intense  frontal  headache,  delirium  and  pain  in 
the  left  inframammary^  region  and  down  the  left  arm.  It  may  also 
be  employed  in  irritable  and  feeble  conditions  of  the  heait,  espe- 
cially when  associated  with  chorea,  and  in  palpitation  connected 
with  uterine  disorder.  It  has  been  used  by  Hale  in  angina  pectoris, 
presumably  in  severe  pseudo  forms.  In  fatty  heart  it  may  prove  of 
more  service  than  digitalis. 

Coffeav^'Wl  prove  useful,  on  account  of  its  mild  stimulating  effect, 
in  conditions  of  feebleness  of  the  circulation.  Its  action  is  more 
marked  in  those  unaccustomed  to  its  use.  It  should  be  remem- 
bered when  mild  stimulation  is  required,  especially  in  the  case  of 
children. 

Colclucum  is  efTcctive  in  acute  inflammations  of  the  serous  mem- 
branes of  the  heart,  of  gout>^  or  rheumatic  origin,  especially  the 
former.  It  acts  better  in  pericarditis  than  in  endocarditis  and  is  a 
cardinal  remedy  for  the  aflections  of  gouty  subjects  and  in  metastasis 
of  gout  to  the  heart.  It  is  also  recommended  in  pericarditis  of 
subacute  and  chronic  forms  and  in  hydropericardium.  Severe  pain 
in  the  region  of  the  heart  of  a  boring  nature,  anxiety,  oppression, 
sensitiveness  to  pressure,  violent  palpitation,  irregular  or  hard,  full 
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pulse  point  to  its  selection.     The  alkaloid  colchicine  is  generally  to 
be  preferred  to  the  drug  itself.      Dose  of  the  latter  gr.  j^^^j — y^j^, 

Ciipri  arsentis,  it  is  claimed,  acts  be^t  in  certain  anomalous  disor- 
ders of  the  heart  of  a  functional  character,  marked  by  arrhythmia, 
heart  action  at  one  time  strong,  at  another  feeble,  appeanng"  in  par* 
oxysnis  between  which  physical  examination  will  fail  to  reveal  any 
abnormal  features  ;  conditions,  in  short,  which  have  been  termed 
cardiac  chorea. 

Collimoma  may  be  employed  with  satisfactory  results  in  purely 
functional  disorders  of  the  heart  of  reflex  origin,  characterized  by 
rapid,  weak  action  or  excessive  action  without  force.  In  irrcgfular 
action  of  hypertrophy  it  has  also  proved  of  decided  benefit.  In 
heart  symptoms  of  reflex  origin  its  influence  on  the  i>elvic  organs 
should  be  borne  in  mind. 

Ether  is  indicated  for  sudden  heart  failure.  It  is  liable  to  pro- 
duce an  abscess  at  the  point  of  injection,  but  the  objection  is  of 
small  account  in  view  of  an  emergency.  Dose,  ITl^xx-xxx  hypo- 
derm  ically. 

Erythrophlcum  or  casca  cortex,  although  little  employed,  accord- 
ing to  Germain  See  and  Brunton,  is  a  useful  remedy  in  certain  con- 
ditions  of  the  heart.  The  povvdcr  when  inlialed  causes  most  violent 
and  prolonged  sneezing,  hence  caution  is  necessary  in  its  prepara- 
tion. In  excessive  doses  the  drug  produces  most  marked  muscular 
relaxation.  Poisonous  doses  in  animals  cause  vonuting,  slow,  irreg- 
ular heart,  quick,  labored  respiration,  contraction  of  pupils  followed 
by  sudden  dilatation^  convulsions  and  death,  consciousness  being 
retained  up  to  the  time  of  dissolution.  In  medicinal  doses  it  strength- 
ens the  heart,  slows  the  pulse,  contracts  the  arterioles  and  acts  as  a 
diuretic  by  contracting  the  arteries  and  increasing  blood -pressure. 
It  has  been  considered  useful,  according  to  l^runton,  in  dilatation 
without  valvular  disease,  in  mitral  disease  and  dropsy.  Germain 
See  recommended  it  in  dyspnora.  Drummond  considers  casca  bark 
preferable  to  digitalis  when  an  action  is  desired  upon  the  peni>lieral 
inhibitory  nerves  of  the  heart  (Male).  It  is  more  liable  to  cause 
gastric  disturbance  than  digitalis.      Dose,  gr.  v-x. 

Potassii  ferrO'Cyanurctum  may  be  employed,  according  to  Hale, 
for  those  cases  which  apj:>ear  to  require  both  digitalis  and  iron.  It 
has  been  given  for  hypertrophy  and  in  functional  disorders.     PaU 
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pitation,  ringing  in  the  ears,  vertigo,  intermittent  pulse,  sense  of 
suffocation,  and  disturl>ed  sleep  are  amongst  the  nervous  phenom- 
ena indicating  its  use.  Care  should  be  taken  not  to  confound  the 
remedy  with  cyanide  of  potassium. 

Femim^  in  cardiac  affections,  has  a  valuable  effect  by  improving 
the  general  nutrition.  In  fatty  degeneration,  dilatation  and  valvu- 
lar disease,  it  will  tend  to  maintain  compensation  by  enriching  the 
blood.  In  murmurs  of  an.'cmic  origin  it  is  usually  ver>'  decidedly 
indicated.  The  tincture  of  the  chloride  in  the  usual  doses  is  the 
most  effective  form  in  which  to  administer  the  remedy  in  these  con- 
ditions. Iron  may  also  be  employed  in  another  way»  namely,  in 
the  fomi  of  the  triturate,  not  lower  than  the  3X,  when  it  will  be 
found  useful  in  cases  of  hypertrophy  with  accelerated  action  of  the 
heart,  rush  of  blood  to  the  head,  throbbing  headache,  tendency  to 
hypera^mia  of  the  brain  and  lungs,  with  ischctmia  of  the  peripheral 
parts. 

Gclsennum  may  be  employed  for  a  limited  period  in  the  first 
stage  of  acute  inflammation  of  the  heart  in  non-rheumatic  cases, 
rarely  if  ever  in  rheumatic,  and  never  in  those  associated  with  renal 
disease.  It  will  at  times  prove  of  service  in  hypertrophy  to  relieve 
the  forcible  pulsation,  being  indicated  by  conditions  of  cerebral  con- 
gestion and  tendency  to  menta!  torpor.  Palpitation  of  tobacco 
heart  is  relieved  by  it. 

Ihtris  possesses  decided  influence  over  the  heart,  but  does  not 
appear  to  have  gained  much  reputation  as  a  cardiac  remedy.  It 
controls  excessive  action  and  softens  a  hard  pulse.  Its  sphere  of 
usefulness  lies  in  hypertrophy  with  increased  action  with  a  cor- 
responding increase  of  force.  Diminution  in  the  urine,  bronchial 
irritation  and  deficient  action  of  the  liver  as  evidenced  by  clay- 
colored  stools  are  additional  indications. 

Ignatia  is  limited  tn  its  use  in  cardiac  disease  to  various  nervous 
and  functional  disturbances.  In  palpitation  of  reflex  or  neurotic 
origin  and  in  that  associated  with  hypertrophy,  it  will  prove  effec- 
tive, especially  in  hysterical  patients.  A  sensation  of  sinking  in 
the  epigastrium,  and  of  great  weakness  point  to  its  use  in  such 
cases. 

Pofassu  iodiditm,  sodii  iodidum,  strontii  iodidum  are  important 
remedies  for  retarding  the  progress  of  the  morbid  processes  in  all 
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forms  of  sclerosis  and  degeneration*  both  non-specific  as  well  as 
syphilitic.  In  aortic  disease,  angina  (during  the  inter\'al!i  of  tk 
attacks),  chronic  myocarditis  and  fatty  degeneration,  they  should 
be  given  for  a  long  period  in  moderate  doses  (five  to  ten  grains  in 
plenty  of  water  three  times  a  day). 

KaimiiJ  latifoiia  possesses  marked  action  upon  the  heart,  and 
is  indicated  by  the  presence  of  sharp,  stabbing,  shooting  pains, 
dyspncea,  and  slow,  weak  pulse.  It  is  also  useful  in  the  palpitation 
of  hypertrophy  and  in  the  milder  forms  of  angina  and  rheumatic 
endocarditis. 

Kola2.c\s  beneficially  in  functional  heart  disturbances,  palpitation, 
arrhythmia,  etc.,  especially  from  gastric  irritation  and  fatigue,  li 
has  also  been  employed  as  a  general  tonic  for  the  heart. 

Lachtsis  acts  on  the  heart,  affecting  principally  the  endocardium 
rather  than  the  pericardium.  It  is  considered  valuable  by  some 
observers  in  endocarditis  of  a  malignant  type  in  association  with 
pya:fnia  and  typhus,  and  in  certain  nervous  symptoms  depending 
upon  organic  diseases,  viz.:  Trembling,  irritability  of  the  heart  after 
damage  from  acute  inflammations  and  irritation  of  the  glosso- 
pharyngeal nerve  causing  a  sensation  of  choking,  or  irritation  of 
the  throat,  or  a  sensation  as  if  anything  touching  the  throat  could 
not  be  borne. 

Latirocerasus  is  employed  in  nervous  and  organic  affections  of 
the  heart  characterized  by  spasmodic  contraction  uf  the  throat  and 
chest,  inducing  paroxysms  of  suflTocation  and  great  nervous  excite- 
ment. 

Lilium  tigritutm  is  of  value  in  nervous  affections  of  the  heart  de- 
j>endiog  upon  valvular  or  uterine  disturbances.  Special  symptoms 
pointing  to  its  use  arc  the  presence  of  a  dull  pain  \xi  the  pr^ecordial 
region,  or  a  sensation  of  a  heavy  weight  over  the  heart,  or  sharp 
pains  or  sensations  as  if  the  heart  was  being  firmly  grasped  and  re- 
laxed alternately.  Attending  these  symptoms  there  is  palpitation 
for  which  condition  it  is  of  decided  benefit.  It  is  also  of  service  in 
pseudo-angina  of  hysterical  fir  reflex  origin. 

Lolh'lia,  while  acting  as  a  depressant  to  the  heart  in  full  doses,  in 
minute  doses  will  stimulate  that  organ,  and  is  indicated  in  functional 
disorders  characterized  by  severe  pra^cordiat  oppression,  feeble  cir- 
culation, weak,  irregular,  empty  pulse  ;   sinking  sensation   in    the 
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epigastrium,  anxiet>%  apprehension  of  death,  cold  face  and  extremi- 
ties, cough  and  cardiac  neuralgia.  It  has  proved  of  benefit  in 
asthma  with  hypertrophy,  pseudo-angina  and  cardiac  chorea. 

Lvcopus  will  prove  of  service  in  conditions  of  irritability  and 
weakness  of  the  heart  from  rheumatism,  debilit)^,  neuroses,  or  from 
the  effects  of  tobacco.  It  relieves  palpitation  of  nervous  irritation 
or  organic  disease,  rendering  the  pulse  slower,  fuller  and  more  reg- 
ular. Tenderness  and  constricting  pain,  rheumatic  aching  and  acute 
darting  pains  about  the  hearty  oppression  and  distress  with  irregular 
intermittent  and  feeble  pulse  or  pulse  quickened  at  each  respiration 
and  extremely  variable,  arc  among  its  characteristic  indications. 
Dose,  0,  njij-v. 

Morphia  in  heart  disease  occupies  an  important  place.  In  the 
later  stages  of  mitral  stenosis  and  insufficiency  with  all  the  evidences 
of  general  venous  congestion,  when  the  heart  is  active  and  even 
tumultuous  in  its  efforts  to  overcome  the  obstruction  to  the  cir- 
culation, and  the  patient  is  slowly  becoming  asphyxiated,  it  will 
afford  relief.  Any  narcotic  action  should  be  avoided.  The  effect 
in  some  instances  is  decided.  The  cyanosis  lessens^  the  breath- 
ing becomes  easier,  the  heart  more  quiet  and  the  patient  falls  into 
a  refreshing  slumber.  The  best  results  are  obtained  in  mitral  dis- 
ease, yet  it  may  also  be  used  in  aortic  affections  with  similar  symp- 
toms. 

In  angina  pectoris,  when  the  pain  is  prolonged  and  intense,  mor- 
phine will  sometimes  act  when  other  remedies  fail.  The  vaso- 
motor dilators,  however,  should  be  tried  first.  In  cases  which  have 
been  subject  to  repeated  attacks  of  angina  there  may  be  absence  of 
arterial  tension  and  spasm.  Here  the  nitrites  are  not  indicated  and 
morphine  should  be  preferred.      Dose,  gr.   \i—%. 

Mosclms  is  one  of  the  most  effective  remedies  for  hysterical  con- 
ditions and  nervous  palpitations. 

Xiija  acts  similarly  to  lachesis,  and  is  prescribed  in  the  same  gen- 
eral conditions.  The  presence  of  sympathetic,  irritating  cough  in 
functional  heart  trouble  points  to  its  use. 

Xnx  mosi'hata  is  of  benefit  in  functional  disturbances  with  hys- 
terical symptoms  or  reflex  ovarian  and  uterine  origin,  marked  by 
the  presence  of  a  sensation  of  faintness,  trembling  of  the  heart  and 
spasmodic  stitches  in  the  praicordium. 
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AVr  zfomica,  through  the  spinal  cord,  the  motor  and  sensor 
centres  of  the  brain,  affects  profoundly  the  entire  muscular  system,' 
It  is  valuable  m  various  gastro-intestinal  conditions  associated  with 
cardiac  disease,  and  in  strengthening  the  heart  muscle  in  dilatation; 
but  its  chief  application  is  through  its  great  alkaloid,  strychnine. 

Plutnbuin  acts  beneficially  in  retarding  the  growth  of  hypertrophy] 
and  in  atheroma. 

Pninus  virginiana  has  been  proved  of  benefit  in  palpitation 
nervous  and  reflex  gastric  origin,  mitral  insufficiency  and  dilatatior 
with  chronic  bronchitis. 

Rhus  toxicodendron  may  prove  of  service  in  rheumatic  conditions i 
of  the  heart  characterized  by  stitches  in  the  pra:cordiaI  region,  pain- 
ful stiffness  of  the  left  arm  and  other  parts  of  the  body. 

Spigtiia  is  an  important  remedy  in  rheumatic  endocarditis  and 
pericarditis,  but  is  more  effective  in  the  latter.  Pains  of  a  lancinat- 
ing character  which  tend  to  ratliatc,  and  sensation  of  great  pressure 
in  the  region  of  tlie  heart  with  violent  palpitation,  indicate  its  use  in 
acute  rheumatic  inflammation  of  the  heart.  It  may  also  be  used  in 
nervous  palpitation,  with  neuralgic  pains  of  a  similar  character. 

SpoHi^ia  has  been  used  for  paroxysms  of  palpitation,  pain,  dysp- 
nrea  and  great  anxiety  ;  pulse  full,  hard  and  frequent, 

Sqtn/la,  or  scilla  maritinta,  on  account  of  its  action  on  the  urinary 
tract,  is  of  great  value  for  the  relief  of  ilropsy  of  cardiac  disease.  In 
weak  heart  with  dropsy  or  bronchial  catarrh  it  is  uscfuL  Its  diu- 
retic action  is  increased  by  the  addition  of  digitalis  and  calomel. 
One  of  the  active  principles,  scillotoxin,  is,  according  to  Brunton^  a 
cardiac  tonic.  Medicinal  doses  slow  the  heart  and  raises  arterial 
tension. 

Stigmata  maydis  acts  as  a  cardiac  stimulant  and  diuretic.  It 
renders  the  heart  action  slower  and  strong,  regulates  the  rhythm 
and  causes  almost  immediate  increased  activity  of  the  kidneys 
(Hale).  It  has  proved  of  service  in  organic  heart  disease  with 
dropsical  effusions  and  in  decreased  amount  of  urine.  It  has  no 
unpleasant  after-effects.  Dose,  nj^xx— Ix  of  the  fluid  extract  three 
times  a  day. 

Tabacnm,  in  the  form  of  trituration  and  dilution,  has  been  em- 
ployed in  persons  not  accustomed  to  its  use  for  nervous  affections 
of  the   heart  characterized  by  irregular  pulse  and   nausea.     Pain 
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around  the  heart,  anginal  in  character,  radiating  from  the  sternum 
to  the  left  arm,  may  be  relieved  by  it. 

Verairum  viride  is  of  importance  in  over-active  hypertrophy  and 
irritable  heart.  It  is  contraindicated  in  dilatation,  valvular  disease, 
fatty  degeneration  and  weakness  of  the  heart  walls.  In  the  early 
stages  of  acute  inflammations  with  high  fever,  when  the  restlessness 
and  anxiety  which  usually  indicate  aconite,  is  absent,  veratrum  viride 
will  act  well  if  administered  in  small  doses.  Sthenic  conditions  with 
forcible  cardiac  action,  cerebral  and  pulmonary  congestion,  are  its 
general  indications. 


SECTION  II. 

DISEASES  OF  THE  PERICARDIUM. 


PBRICARDrnS. 

Pericarditis  is  inflammation  of  the  pericardium.  The  inflam- 
matory process  may  involve  the  parietal  or  visceral  layers  and 
aflect  one  or  several  portions,  or  the  entire  membrane.  When 
circumscribed  it  -is  confined  to  the  visceral  layer  at  the  base 
of  the  heart.  The  disease  may  be  acute,  subacute  or  chronic,  but 
the  line  of  demarcation  between  the  acute  and  subacute  forms  is 
not  always  clearly  defined.  Pericardial  inflammation  varies  in  in- 
tensity, rapidity  of  progress,  extent  of  pathological  change  and 
termination.  There  arc  two  general  forms  of  the  disease,  the 
fibrinous  or  dry,  a  relative  term  used  because  the  amount  of  the  ef- 
fusion is  small,  and  the  scro-fibrinous,  where  the  effusion  is  copious. 
It  is  also  described  as  purulent,  haimorrhagic  and  tuberculous,  ac- 
cording to  the  associated  pathological  changes. 

Acute  Pericarditis. 

-Etiology. — Tlic  disease  is  more  frequent  in  the  young  and 
middle-aged.  In  the  great  majorit)'  of  instances  it  is  a  secondary 
affection,  arising  from  the  presence  of  toxic  matter  in  the  blood, 
either  excrementitious  or  infectious.  As  a  primary  affection  it  is 
very  rare,  although  such  cases  apparently  occur  occasionally,  espe- 
cially in  \'oung  children. 

Rheumatism  is  the  most  frequent  factor  in  its  causation.  It  is 
variously  estimated  that  from  50  to  70  per  cent,  of  all  cases  arise 
secondarih-  in  the  course  of  acute  rheumatic  arthritis,  where  it 
usually  appears  in  tlu:  first  or  s(.'Con<l  week  of  the  disease,  though 
it  may  develop  later.  Ihe  i^nater  the  inten.sit)'  of  the  rheumatism 
the  greater  the  liabilit)-  of  (oinplieations.  yet  intensity  of  the  rheu- 
matic  intlammation    is   not    ni;rissaril\-  a   measurtr   of   the   liability 
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of  implication  of  the  pericardium,  as  pericardids  may  occur  in 
the  milder  as  well  as  the  severer  form  of  rheumatism.  A  rheu- 
matic inflammatory'  process  may  sometimes  first  manifest  itself 
in  the  serous  membranes  of  the  heart.  In  such  instances  the  ar- 
thritic symptoms  may  appear  later  and  only  to  a  moderate  degree. 
The  predominating  symptoms  under  these  conditions  will  be  those 
referable  to  tlie  heart. 

Pericarditis  may  also  be  associated  with  acute  tonsillitis  in  rheu- 
matic subjects. 

Bright's  disease  is  next  in  frequency  after  rheumatism.  The 
serous  membranes  of  the  heart  are  prone  to  inflammation  in  renal 
disease,  especially  in  persons  over  fifty  years  of  age.  This  ten- 
dency varies  according  to  the  type  of  nephritis,  being  more  frequent 
in  the  chronic  interstitial  variety.  It  occurs  late  in  the  course  of 
the  disease  and  is  an  unfavorable  indication.  Its  onset  may  be  so 
obscure  that  physical  signs  alone  will  reveal  its  presence.  The  lia- 
bilit),'  to  pericarditis  in  connection  with  Bright's  disease  is  greater  in 
cold  and  changeable  climates  than  in  those  which  arc  mild  and 
equable.  Goiit  may  also  give  rise  to  pericarditis,  which  may  appear 
during  the  course  of  the  affection  as  a  terminal  complication. 

Eruptive  fevers  sometimes  act  as  causes,  especially  in  children, 
although  the  tendency  is  not  strongly  marked.  As  a  complication 
of  diseases  of  this  class,  pericarditis  is  most  frequent  with  scarlet 
fever,  being  associated  with  measles,  typhoid,  typhus  and  small- 
pox in  rare  instances  only. 

Extension  of  inflammation  from  neighboring  structures,  notably 
the  pleurae  and  lungs,  may  involve  the  pericardium  and  constitute  an 
important  causal  factor- 
Tuberculosis  is  not  an  uncommon  cause.  The  pericardium  may 
become  involved  as  a  part  of  a  general  tuberculosis,  or  the  disease 
may  arise  secondarily  from  the  lungs,  or  from  infection  through  the 
mediastinal  glands.  Cases  regarded  as  primary,  at  the  autopsy  have 
frequently  proved  to  be  of  tuberculous  origin. 

Pericarditis  also  occurs  as  a  complication  in  acute  alcoholism,  of 
myocarditis,  phlebitis,  pyaemia  and  scptica:;mia.  It  may  likewise  be 
associated  with  disease  of  the  aorta,  bronchial  glands  and  tesoph* 
agus,  with  aneurysm,  cancer  and  morbid  growths  in  the  vicinity. 
Finally,  it  may  arise  from  traumatism. 
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The  presence  of  staphylococci »  pneumococci  and  bacilli  cob  has 
been  demonstrated  as  existing  in  pericardial  inflammation*  but  a 
distinctive  specific  micro-organism  has  not  been  discovered. 

There  are  two  forms  of  acute  pericarditis  :  the  fibrinous  and 
sero-fibrinous. 

1.  Fibrinous  Pericarditis. 

Synony-ms. — Plastic  Pericarditis  ;   Dry  Pericarditis, 

This  is  the  mildest  and,  at  the  same  time,  the  most  common  form 
of  the  disease.  It  is  characterized  by  a  fibrinous  exudation,  the 
effusion  which  is  present  being  scarcely  appreciable. 

Morbid  Anatomy. — The  morbid  changes  may  be  localized  or 
general.  The  former  is  more  frequent*  The  initial  phenomenon 
is  hypcra^mia  of  the  serous  membrane  which  becomes  swollen  and 
injected,  disclosing  ecchyniotic  points  over  its  surface.  This  is  fol- 
lowed shortly  by  a  deposit  of  fibrin  which  ^w^s  the  surface  a 
rough,  grayish  appearance.  In  severe  forms  the  fibrinous  deposit 
becomes  more  dense,  and  the  natural  movements  of  the  pericardial 
surfaces,  one  over  the  other,  causes  the  exudation  to  assume  a 
honey-combed  appearance,  grayish -yellow  in  color.  In  the  later 
stages  the  exudation  becomes  partly  organized  and,  as  the  result  of^ 
the  constant  action  of  the  heart,  the  pericardium  assumes  a  villous 
appearance,  cor  viUosmn,  described  by  ancient  writers  as  *'  hairy 
heart"  Effusion  of  serum  is  always  present,  but  small  in  amount, 
hence  the  inflammation  is  called  dr\\  in  contradistinction  to  the 
sero-fibrinous  form.     Frequently  myocarditis  also  develops. 

Symptoms, — As  a  secondary  affection  its  early  recognition  is 
often  niore  or  less  obscured  by  the  symptoms  of  the  primarj-^  dis- 
ease ;  moreover,  in  many  instances,  the  subjective  symptoms  of 
pericardial  inflammation  art:  sometimes  absent,  though  the  lesion  is 
present;  especially  is  this  liable  to  occur  when  the  pericardium  be- 
comes involved  as  a  complication  of  acute  articular  rheumatism. 

It  is  only  in  the  more  severe  forms  that  symptoms  pointing  to  the 
heart  are  recognized.  There  may  be  a  sensation  of  distress  and 
constriction  referable  to  the  heart,  tenderness  on  pressure  and  a 
dull  pain.  Pain  is  usually  more  or  less  marked  in  the  early  stages. 
It  may  extend  over  the  sternum  and  down  the  left  arm  and  back, 
and  sometimes  as  far  as  the  abdomen. 
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The  pulse  is  accelerated,  and  there  may  be  palpitation  and  some 
dyspncLva.  The  temperature  rarely  exceeds  102°  or  102.5**  F- 
Severer  forms  are  occasionally  encountered  with  corresponding  in- 
tensity of  symptoms.  The  urinary  symptoms  will  def>end  upon  the 
l^tiology ;  in  most  instances  the  urine  is  high  colored  and  acid. 

Pbysjcal  Signs. — Inspeciwn  shows  an  increased  vigor  of  the  apex- 
beat,  Pcrcnsskm  is  negative.  Palpation  may  occasionally  disclose 
the  presence  of  fremitus  in  the  early  and  later  stages,  when  the  mem- 
branes are  least  moist.  It  is  usually  most  marked  over  the  right 
ventricle.  Ausadtaiion  will  reveal  a  double  friction  or  "  to  and  fro  " 
murmur  over  a  limited  area  of  the  pratcordial  region.  This  sound  is 
characteristic,  though  it  should  not  be  relied  upon  alone  for  diag- 
nosis. It  is  caused  by  the  inflamed  and  roughened  pericardial  sur- 
faces rubbing  one  against  the  other,  and  may  usually  be  heard  with 
maximum  intensity  in  tlie  fourth  and  fifth  interspace,  and  adjacent 
part  of  the  stemum.  Another  point  where  it  may  be  heard  is  at 
the  juncture  of  the  heart  and  aorta.  A  pericardial  murmur  is  audi- 
ble as  a  rule  only  over  a  limited  area,  though  occasionally  it  is  dif- 
fuse ^  being  discernible  over  the  whole  priecordial  space.  One  of 
its  chief  characteristics  is  its  superficial  nature,  the  ear  readily 
detecting  its  nearness  to  the  surface.  Mild  pressure  with  the 
phone ndescope  or  stclhescope  will  increase  its  intensity,  while  for- 
cible pressure  will  cause  it  to  disappear.  The  sound  is  also  in- 
fluenced by  position  and  respiration.  The  quality  will  exhibit 
great  variety,  being  soft,  rubbing,  grating  or  creaking,  the  rubbing 
and  grating  sounds  being  most  frequently  observed.  The  creaking 
sound  may  be  heard  in  the  later  stages.  The  murmurs  are  gener- 
ally double,  and  although  produced  by  the  action  of  the  heart, 
they  are  not  always  exactly  synchronous  with  its  rhythm,  usually 
exceeding  the  heart-sounds  in  duration. 

It  is  well  to  have  in  mind  in  this  connection  that  a  pleuro- peri- 
cardial friction  murmur  maybe  associated  with  an  entlo-pericarditis, 
particularly  in  pneumonia.  It  may  also  occur  in  phthisis.  This 
sound  is  heard  over  the  left  border  of  the  heart  and  is  characterized 
by  being  much  influenced  by  respirator)^  movements.  Holding  the 
breath  or  deep  inspiration  may  cause  it  to  disappear.  It  is  observed 
as  a  combination  of  the  **  to  and  fro  "  pericardial  sound  with  a  respira- 
tory  murmur.      It  is  usually  intensified  by  inspiration  and  lessened 
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by  expiration.  In  phthisis  a  loud,  systolic  click  may  be  heard,  due 
to  compression  of  a  thin  layer  of  lung  and  tlie  expulsion  of  a  bubble 
of  air  from  a  small  bronchus  or  from  a  softening  point. 

Diagnosis, — While  the  disease  may  be  overlooked,  it  is  not  read- 
ily confounded  with  other  lesions  of  the  heart.  The  **  to  and  fro" 
rubbing  sounds  with  their  superficial  nature  may  be  regarded  as  di- 
agnostic, although  not  absolutely  so,  as  excessive  dryness  of  the 
pericardial  surfaces  and  calcification  of  the  coronary  arteries  rnav 
produce  friction  murmurs. 

Endocardial  murmurs  can  be  distinguished  from  the  pericardial  by 
their  blowing  qualities.  They  are  more  constant  and  distinct,  each 
sound  has  its  own  area  of  intensity  and  direction  of  transmission  be- 
yond the  region  of  the  heart  itself.  Double  aortic  lesions  it  is  stated 
may  simulate  the  pericardial  rub,  but  the  transmission  of  the  mur- 
mur and  the  attending  symptoms  will  readily  enable  a  distinction  to 
be  made.  Plastic  pericarditis  may  be  differenUated  from  the  serous 
form  of  the  affection  by  the  distinctive  physical  signs  and  symptoms 
which  characterize  the  latter. 

Prognosis. — This  is  generally  favorable,  but  in  cases  character- 
ized by  a  low  state  of  the  system,  as  in  nephritis,  it  is  grave.  Com- 
plete resolution  is  probably  rare,  as  connective  tissue  formations  are 
liable  to  result  in  adhesions.  These,  however,  are  not  necessarily 
serious,  though  they  may  lay  the  foundation  for  future  trouble. 
Unfavorable  cases  maybe  followed  by  effusion  and  the  disease  thus 
constitute  the  first  stage  of  sero- fibrinous  pericarditis.  The  affection 
may  also  assume  a  chronic  form  in  which  case  it  is  generally  tuber- 
cular with  extensive  thickening  of  the  pericardial  membrane, 

2,  Sero-Pibrinous  Pericarditis, 
SVNONVM. — PiTicarditis  with  Effusion. 


Sero-fibrinous  pericarditis  is  the  most  serious  form  of  i>eri cardial 
inflammation.     It  is  an  inflammatory  process  of  the   pericardium 
characterized  by  a  fibrinous  exudation  and  a  more  or  less  abundant 
serous  effusion  into  the  pericardial  sac.      It  is  divided  anatomically  fl 
and  clinically  intn  three  stages.  ™ 

Morbid  Anatomy. — The  pathological  changes  may  be  grouped 
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under  three  heads  representing  the  three  stages  of  the  disease,  ac- 
cording to  which  the  morbid  conditions  vary.  The  first  stage  is 
attended  with  hyperaemia,  roughness,  detachment  of  the  epithelia 
and  deposition  of  inflammatory  lymph.  The  phenomena  encoun- 
tered at  this  stage  of  acute  sero-fibrinous  pericarditis  correspond  to 
the  conditions  as  they  occur  in  the  plastic  or  fibrinous  variety  of  the 
disease,  except  that  the  changes  are  more  pronounced.  In  propor- 
tion to  the  amount  of  fibrin  present  the  pericardial  membrane  is 
thickened »  attaining  in  some  instances  a  thickness  of  a  quarter  of 
an  inch  or  more.  In  appearance  it  is  rough  and  shaggy.  The 
second  stage  is  characterized  by  an  elTusion  of  clear  straw-colored 
serous  liquid  in  which  flakes  of  fibrin  are  floating.  The  efiTusion 
will  vary  in  amount  from  two  to  twelve  ounces;  occasionally  it  is 
much  larger.  It  usually  first  appears  at  the  origin  of  the  great  vessels 
as  they  arise  from  the  base  of  the  heart.  The  fluid  accumulates 
around  the  heart  and  as  it  increases  in  quantity  lifts  the  organ  and 
forces  its  way  to  the  bottom  of  the  pericardial  sac.  The  third 
stage  is  that  of  absorption.  The  more  fluid  (portions  of  the  exuda- 
tion will  become  absorbed,  while  the  more  fibrinous  remain  and 
give  origin  to  adhesions  between  the  visceral  and  parietal  layers  of 
the  pericardium.  The  union  between  the  two  surfaces  is  ver>^  firm, 
causing  obliteration  of  the  pericardial  sac  to  a  greater  or  less  extent. 
The  exudation  may  sometimes  become  purulent^  giving  rise  to  the 
purulent  form  of  the  disease.  Again,  sometimes  the  serum  may 
remain  and  the  condition  become  chronic. 

The  influence  of  these  changes  upon  the  heart  muscle  will  depend 
upon  the  extent  and  inten.sity  of  the  inflammatory  process.  In  most 
instances  there  is  a  moderate  degree  of  myocarditis.  In  protracted 
cases  the  changes  are  more  pronounced,  the  myocardium  becomes 
sodden  and  softened  and  the  heart  dilated.  The  effect  of  adhesions 
tend  to  the  causation  of  hypertrophy,  which  in  time  may  lead  to 
dilatation  and  degeneration  of  the  heart  muscle. 

The  micro-organisms  found  in  association  with  sero-fibrinous 
pericarditis  are  commonly  the  streptococcus,  the  staphylococcus 
and  the  pneumococcus. 

Symptoms. — The  course  of  the  disease  is  also  divided  into  three 
stages,  corresponding  to  the  pathological  changes.  Its  clinical 
manifestations,  however,  are  characterized  by  contrasting  variations. 
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As  a  complication  sero-fibrinous  pericarditis  may  fidi  to  elicit  reoof - 

nition,  sometimes  even  ph3rsical  signs  being  negative.    This  is  tapt- 

dally  true  when  it  occurs  with  pleurisy,  pneumonia  or  other  inln- 

thoradc  diseases.     Its  onset  is  also  liable  to  be 

in  the  young»  and  when  in  association  with  nephritis  and 

sis.     On  the  other  hand,  it  may  be  ushered  in  with  a  chill. 

Disturbances  of  the  circulation  appear  early  in  the  course  of  the 
disease,  and  not  infrequently  changes  in  the  pulse  will  be  the  fint 
indication  of  its  approach.  The  pulse  will  beconsie  over-liill  and 
strong,  accompanied  by  a  tumultuous  heart  action,  <^  idiich  the 
patient  will  be  conscious. 

The  characteristic  earlier  symptoms  of  sero-fibrinous  pericanfilii 
are  pain  and  tenderness  in  the  precordial  region,  palpitation,  dyap- 
ncea  and  disturbances  of  the  circulation. 

Pain  in  the  region  of  the  heart  is  frequently,  although  not  alw^fS^ 
associated  with  the  initial  symptoms,  disappearing  or  nk 
when  effusion  occurs.  It  is  usually  of  a  dull,  aching  character  and 
often  not  severe,  yet  it  may,  on  the  other  hand,  be  lancinating^  con- 
strictive and  the  source  of  intense  suffering,  even  simulating  angina 
pectoris.  It  is  most  intense  below  the  nipple  and  over  the  lower  thurd 
of  the  sternum  ;  from  this  region  it  may  radiate  over  the  chest  to  the 
epigastrium,  left  hypochondrium  and  down  the  arm.  In  rare  instances 
it  is  confined  to  the  back.  It  may  be  constant  or  only  present  co 
deep  inspiration  or  pressure.  There  will  be  more  or  less  tenderness, 
while  pressure  over  the  epigastrium  upward  beneath  the  cautilagecf 
the  nbs  will  cause  pain.    Peripheral  pains  are  a  feature  in  some  ^-afffs. 

Fever  is  present,  but  it  is  not  high,  usually  remaining  below 
102.5°  V.  When  the  primary  disease  is  attended  with  elevation  of 
temix^rature  the  onset  of  the  pericardial  complication  may  cause  as 
increase  of  the  fever.  An  exacerbation  of  fever,  therefore,  in  the 
course  of  a  disease  likely  to  excite  cardiac  complications  should 
always  direct  attention  to  the  heart,  especially  in  acute  articular 
rheumatism,  when  the  rise  of  temperature  is  not  accompanied  with 
indications  of  the  invasion  of  additional  joints. 

As  the  second  stage  is  entered  and  the  effusion  presses  upon  the 
heart,  corresponding  changes  in  the  circulator}'  symptoms  ensue. 
If  the  effusion  is  not  large,  the  apex-beat  may  become  feeble  and 
almost  imperceptible,  while  the  pulse  remains  full  and  strong.    This 
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is  an  important  diagnostic  point  when  taken  in  connection  with 
other  symptoms.  On  the  other  hand,  if  the  effusion  is  excessive, 
the  radial  pulse  may  become  small,  feeble  and  intermittent,  and  may 
even  disappear  during  inspiration  (pulsus  paradoxus).  The  effect 
of  emotional  influences  will  generally  be  very  marked,  and  consti- 
tute a  feature  of  the  disease. 

Accompanying  the  circulator^'  phenomena  of  the  second  stage 
and  like  it^  dependent  largely  upon  the  effusion,  there  will  be  dysp- 
ncea  ;  in  some  cases  this  may  be  excessive ;  the  countenance  will 
be  livid  and  expressive  of  the  keenest  suffering.  Rest  will  be  diffi- 
cult in  any  posture,  the  left  dorsal  decubitus  being  generally  pre- 
ferred, as  it  impedes  the  heart  less.  When  the  exudation  is  very 
abundant  the  surrounding  structures  will  be  affected.  The  left  lung 
may  become  obstructed  and  congested  from  the  pressureof  the  dis- 
tended pericardial  sac,  which  may  also  pnKluce  obstruction  of  the 
trachea  and  orsophagus,  adding  to  the  difficulty  in  breathing  and 
causing  dysphagia.  In  exceptional  cases  the  pressure  on  the  re- 
current lary^ngeal  nerve  may  cause  loss  of  voice.  The  heart  action 
may  become  so  feeble  that  the  circulation  will  be  impeded,  cyanosis^ 
distention  of  the  cervical  veins  and  drop.sy  develop,  and  danger 
from  sudden  death  become  imminent.  Patients  suffering  from  pro- 
nounced types  of  pericarditis  are  inclined  to  be  restless,  but  move- 
ment may  be  restricted  by  the  accompanying  rheumatic  arthritis. 
Headache jnsomnia  and  slight  delirium  are  not  uncommon.  Vomit- 
ing is  sometimes  a  prominent  symptom,  and  is  generally  regarded 
as  of  nervous  origin.  Some  patients  are  intensely  restless  and  irri- 
table, and  in  rare  instances  serious  nervous  phenomena  develop. 
There  may  be  delirium,  active,  noisy  and  even  violently  maniacal, 
especially  at  night,  or  the  delirium  may  be  low  and  muttering. 
Sometimes  there  is  a  transition  from  one  type  to  another.  At  times 
the  condition  may  resemble  delirium  tremens,  meningitis  and  de- 
mentia. There  may  also  be  subsultus  tendinum,  jactitation,  risus 
sardonic  us,  tonic  or  clonic  spasms  and  coma.  Delirium  in  acute 
articular  rheumatism  is  often  an  indication  that  the  serous  mem- 
branes of  the  heart  have  become  involved. 

When  absorption  of  the  effusion  commences  the  patient  passes 
into  the  third  stage,  and  in  favorable  cases  the  symptoms  ameliorate 
and  gradually  improve  until  resolution  is  established. 
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Physical  Signs. — Inspection  may  show  the  countenance  anxiou>, 
and  later  pale  and  more  or  less  cyanosed.  As  the  disease  advances 
respiration  becomes  labored  and  irrei^ular,  with  diminished  moi^- 
ment  of  the  left  side.  The  veins  of  the  neck  may  be  distended  and 
pulsating.  When  effusion  has  occurred  there  will  be  prominence 
of  the  precordial  region  with  obliteration  or  bulging  of  the  inkf- 
costal  spaces.  This  effect  will  be  more  readily  observed  in  the 
young  when  the  chest  w^alls  are  yielding,  and  in  adults  when  the 
effusion  is  excessive.  Slight  elevation  of  the  nipple  nia>'  occur  in 
consequence  of  the  distention  of  tlie  chest  walls.  The  diaphragm 
and  liver  may  be  depressed  when  the  fluid  is  excessive.  In  cases 
of  contraction  of  the  lung  and  old  pleuritic  adhesions,  effusion  may 
occur  without  causing  any  change  in  the  contour  of  the  chest  w^alls. 

Palpation  in  the  first  stage  will  reveal  friction  freniitus  with  the 
impulse  uf  the  apex-beat,  but  as  the  second  stage  appears  and  the 
effusion  begins  to  exude  the  impulse  will  become  diffused,  feeble  or 
lost  When  detectable  it  will  be  observed  to  have  been  forced  up- 
ward and  to  the  left  in  consequence  of  the  displacement  of  the  heart 
upward  and  backward.  W^hen  the  apex -beat  is  lost  it  can  often  be 
found  in  the  sixth  intercostal  space  b\'  causing  the  patient  to  sit  up 
and  bend  the  body  forward.  Myocarditis  may  cause  a  weakenctl, 
systolic  action,  and  in  consequence  an  earlier  disappearance  of  the 
cardiac  impulse  ;  on  the  other  hand,  old  pericardial  adhesions  may 
retain  the  apex  in  contact  with  the  chest  walls.  Hy|XTtrophy  will 
have  a  similar  effect.  Sometimes  a  friction  fremitus  may  exist,  not- 
withstanding the  efiusion,  and  when  absorption  has  taken  place 
may  simulate  dry  or  plastic  pericarditis. 

Percussion,  in  the  earlier  stages  unless  the  fibrinous  exudation 
is  excessive,  show\s  nothing  appreciable^  but  when  effusion  has 
occurred  there  will  be  marked  increase  of  dulness,  laterally  and 
vertically.  At  first  the  increase  will  appear  principally  upwards 
and  as  the  effusion  accumulates  it  spreads  laterally.  The  area  of 
dulness  is  generally  described,  roughly  speaking,  as  triangular 
in  shape  with  the  apex  near  the  root  of  the  great  vessels  and  tlie 
base  upon  the  diaphragm.  It  may  extend  upward  to  the  second 
or  third  interspace.  Laterally  the  lines  of  dulness  may  pass  down- 
wards, the  right  diverging  corresponds  with  the  right  border  of  the 
sternum  and  runs  to  the  seventh  rib,  the  left  meets  the  base  line  atj 
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the  left  anterior  axillar}'  line.  Later,  when  the  accumulation  of  fiuid 
is  excessive,  it  may  reach  from  nipple  to  nipple.  Inferiorly  it  may 
extend  as  low  as  the  seventh  rib  and  below  the  ensiform  cartilage, 
the  line  of  dulncss  being  continuous  with  that  of  the  liver.  Position 
will  effect  the  area  of  dulness  ;  changing  from  side  to^iide  alters  the 
level  of  the  fluid.  Compression  of  the  lung  may  lead  to  alteration 
of  the  percussion-iiote,  especially  in  the  axillary  line  ;  position  may 
change  this  sign.  The  presence  of  an  emphj-sematous  lung  cover- 
ing the  sac,  or  retention  of  fluid  behind  the  hearty  may  permit  of  peri- 
cardial effusion  without  apparent  increase  of  dulness. 

Absence  of  resonance  in  the  fifth  right  intercostal  space,  to  which 
attention  was  called  by  Rotch,  is  an  important  sign.  This,  however, 
is  not  always  present,  even  when  the  effusion  is  considerable. 

Atiscnitation  is  important.  In  the  first  stage  the  characteristic  fric- 
tion murmurs,  as  described  under  the  plastic  variet}'  of  the  disease, 
may  be  heard  with  their  maximum  degree  of  intensity  over  the  right 
ventricle  at  the  articulation  of  the  fourth  and  fifth  ribs  with  the  ster- 
num. These  sounds  may  be  audible  in  the  erect  and  not  in  the  re- 
cumbent position.  As  the  second  stage  is  reached  they  become 
more  feeble  and  are  finally  lost.  Coincident  with  the  disappearance 
of  the  friction  murmur,  the  heart-sounds  will  become  muffled  and 
indistinct,  first  disappearing  at  the  apex  and  last  at  the  aortic  and 
pu!monar\'  regions,  until  no  longer  heard.  The  second  sound,  how- 
ever, may  remain  clearly  audible  over  the  extreme  base  of  the  or- 
gan. Owing  to  compression  of  the  fung»  the  vocal  resonance  and 
respiratory  murmurs  will  be  absent  from  the  area  of  pericardial  dul- 
ness, or  give  place  to  bronchial  or  broncho-vascular  breathing.  As 
absorption  occurs  and  the  disease  passes  into  the  third  stage,  the 
heart-sounds  return. 

X-Rav  Diagnosis,  see  Part  VIL 

Diagnosis,— Diagnosis  will  rest  mainly  on  the  physical  signs. 
The  friction  murmur  and  the  increased  area  of  percussion  dulness 
with  its  triangular  shape  are  characteristic  features.  The  early  rec- 
ognition of  dulness  in  the  fourth  and  fifth  intercostal  space  is  im- 
portant. Rigors  or  chills  occurring  in  the  course  of  acute  articular 
rheumatism,  or  the  exanthematous  fevers,  should  always  direct  at- 
tention to  the  heart  In  the  first  stage  i>ericarditis  may  be  confused 
with  acute  fibrinous  pleurisy  and  endocarditis  ;  in  the  seconil,  with 
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pleurisy  uith  effusion,  dilatation  of  the  heart  and  hydropericardiuni. 
Acute  pleurisy  of  the  left  side  may  simulate  pericarditis.  Irritative 
cough  may  occur  with  both  diseases.  Pleurisy  is  distinguished  by 
the  pain  being  of  a  more  acute  character,  and  greatly  aggravated  by 
respirator)'  movements.  In  pericarditis  the  pain  is  not  usually  so  in- 
tense, and  is  not  so  much  influenced  by  position.  Again,  the  friction 
murmur  of  pleurisy  \s  synchronous  with  the  respirator>"  movements 
and  ceases  when  respiration  is  arrested,  while  the  pericardial  mur- 
mur is  distinctly  connected  with  the  heart. 

Sero-fibrinous  pericarditis  may  be  easily  distinguished  from  endo- 
carditis. The  endocardial  murmurs  are  markedly  regular,  while 
those  of  pericarditis  are  changeable  in  strength  and  character.  The 
pericardial  murmur  is  the  rubbing,  scratching  sound  already  de- 
scribed, while  the  endocardial  is  of  a  blowing  character  ;  it  is  fur- 
ther distinguished  by  its  superficial  nature  and  localization,  while  its 
intensity  is  increased  or  decreased  by  change  of  position  and  pres- 
sure. The  maximum  intensit>^  of  pericardial  murmurs  is  over  the 
right  ventricle  at  the  articulation  of  the  fourth  rib  with  the  sternum. 
They  are  not  difluscd  beyond  the  prjECordial  region,  Endocardial 
murmurs  are  diffused  to  the  right  and  left  and  transmitted  along 
the  arterial  trunks. 

In  the  second  stage  sero-fibrinous  pericarditis  may  be  distin- 
guished from  pleurisy  with  effusion  from  the  fact  that  the  latter  has 
its  characteristic  physical  signs  which  occupy  tlie  anterior,  lateral 
and  posterior  aspect  of  the  chest ;  thus  there  will  be  dulncss  extend- 
ing to  the  left  beyond  that  of  pericardial  effusion. 

If  there  is  dulness  posteriorly  in  pericardial  effu.sion,  it  may  dis- 
appear by  placing  the  i>atient  in  the  knee  and  elbow  position.  More- 
over in  pericarditis  the  area  of  percussion  dulncss  will  be  triangular 
in  shape  when  there  is  much  effusion,  a  feature  absent  in  pleurisy. 

Encapsulated  plcuretic  effusions  connected  with  the  antero-latei*al 
portion  of  the  chest  arc  difficult  to  diagnose,  especially  in  the  ab- 
sence of  the  friction  murmur.  They  may  be  distinguished  by  clear- 
ness of  the  heart-sounds  and  the  displacement  of  the  apex-beat  a 
little  to  the  right.  In  pericarditis,  on  the  other  hand,  the  friction 
murmur  may  be  heard  over  the  base  of  the  heart,  the  action  of 
which  is  disturbed  and  sounds  distant  and  muffled. 

Dilatation  of  the    heart   may   present   difliculties    in   diagnosis. 
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The  condition  has  been  mistaken  for  pericardial  effusion  and  the 
licart  tapped.  The  following  are  points  of  difterentiation :  In  dila- 
tation there  is  a  history  of  chronic  disease  of  the  heart.  In  peri- 
carditis there  is  a  history  of  acute  disease,  rheumatism,  gout  and  the 
exanthemata,  or  tuberculosis.  In  dilatation,  fever  and  pain  arc  ab- 
sent, while  these  symptoms  as  a  rule  appear  to  a  greater  or  less 
degree  in  pericarditis.  Again,  in  dilatation,  the  apex-beat  is  usually 
discernible  and  palpable,  although  diffuse,  but  in  pericarditis  with 
effusion  it  is  feeble,  and  later  absent.  In  pericarditis,  precordial 
fulness  will  appear,  especially  in  yount^^  subjects.  In  dilatation  the 
area  of  dulness  will  \'ary  with  the  chambers  dilated  ;  it  will  not  ex- 
tend as  high  or  be  influenced  by  position.  In  pericarditis  the  area 
of  dulness  is  suggestive  of  a  triangle  as  to  shape,  while  its  outline 
will  change  with  the  position.  There  is  also  dull  tj^mpany  in  the 
axillary  and  subscapular  region.  In  dilatation,  auscultation  will  re- 
veal the  first  sounds  shortened,  with  no  friction  sound,  and  often 
one  or  more  endocardial  murmurs.  In  pericarditis  the  sounds  are 
indistinct  and  there  may  be  a  double  friction  murmur  over  the  base 
of  the  heart. 

Hydropericardium  may  be  distinguished  from  pericarditis  by  the 
symptoms  and  condition  attending  the  accumulation  of  fluid.  It 
frequently  follows  hydrothorax. 

Course. — The  disease  may  pass  rapidly  through  its  three  differ- 
ent stages  or  it  may  be  protracted.  In  the  latter  instance  it  is  fre- 
quently called  sub-acute.  In  favorable  cases,  especially  those  aris- 
ing from  rheumatism,  it  will  usually  complete  its  course  in  two 
weeks.  Relapses  and  recurrent  attacks  are  not  uncommon,  while 
the  acute  form  may  pass  into  the  chronic.  The  rapidit}'  with  which 
the  effusion  accumulates  is  extremely  variable,  it  may  reach  its 
height  in  a  few  hours,  or  several  weeks  may  elapse  during  which  it 
slowly  exudes.     Absorption  is  equally  without  rule. 

Prognosis. — This  is  generally  favorable,  though  obviously  de- 
pendent upon  the  primarx^  disease,  the  intensity  of  inflammation  and 
the  condition  of  the  patient.  Serous  pericarditis  arisitig  from  rheu- 
matism in  many  instances  terminates  favorably,  though  it  is  proba- 
ble in  most  cases  that  fibrinous  deposits  and  adhesions  remain, 
yet  they  are  not  sufficient  to  interfere  with  the  functions  of  the 
heart.     Rheumatic  sero-pericarditis  with  a  temperature  of  105°  F., 
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or  with  delirium,  is  unfavorable,  Occiirnng  with  pneumonia  it  is )| 
serious  complication  as  it  contributes  to  weaken  the  heart,  thoup^ 
if  the  pneumonia  terminates  favorably,  the  pericardial  inflammatki 
will  generally  resolve.  As  a  complication  of  pleurisy  it  is  less  sai- 
ous,  associated  with  Bright's  disease  it  is  unfavorable,  with  thccx-l 
anthemata,  favorable,  with  pyemia  or  scurvy  the  prognosis  is  had 

Symptoms  indicating  recovery  are  fall  of  temperature  by  lysBil 
amelioration  of  dyspnoja  and  nervous  symptoms,  and  a  less  Mi 
and  rapid  pulse.  Convalescence  is  further  indicated  by  the  3il>-| 
sorption  of  the  effusion.  Unfavorable  symptoms  are  increased  €^^' 
vation  of  temperature,  aggravation  of  nervous  symptoms,  delirium, 
insomnia  and  greater  difficulty  in  breathing.  Delirium  with  higli 
fever  suggests  myocarditis  and  endocarditis.  Rapid  accumula-, 
tion  of  the  effusion  is  unfavorable.  ! 

Complications. — During  the  course  of  acute  sero-fibrinou^ 
pericarditis  the  inflammator)^  process  may  extend  from  the  deeper 
layer  of  the  pericardium  or  from  the  pleura:,  particularly  the  left 
and  involve  the  external  surface  of  the  pericardial  membrane.  This 
condition  is  called  Midiasdno-Pincarditis  or  External  Pieuro^PfnA 
carditis,  and  is  most  frequently  observed  in  association  with  tuber- 
culous pleurisy.  Various  forms  have  been  described,  namely 
fibrinous,  serous,  purulent  and  hasmorrhagic,  attended  with  ai 
sions,  hypertrophy  and  dilatation.  The  mediastinal  tissue  itself  is 
often  involved.  The  essential  features  in  the  morbid  anatomical 
changes  induced  by  the  implication  of  the  mediastinum  as  a  com- 
plication of  pericarditis  is  the  presence  of  a  membranous  or  cord- 
like  adhesion  binding  the  base  of  the  heart  and  great  vessels  to  the 
mediastinal  structures,  sternum,  spinal  cord  and  oesophagus,  TheK 
will  also  be  thickening  of  the  connective  tissues  around  the  gr^at 
vessels,  and  in  some  instances  the  newly  formed  tissue  may  produce 
a  considerable  amount  of  constriction  of  the  venous  trunks  and 
aorta.  There  are  no  positively  definite  symptoms  to  mark  the  ap- 
pearance of  mediastino-pericarditis.  Distention  of  the  jugular  veins 
with  each  forced  inspiration  and  their  subsidence  on  expiration,  in 
connection  with  the  presence  of  lh<j  pulsus  paradoxus,  may  be  con- 
sidered as  presumptive  evidence  of  the  lesion,  but  as  these  phenomena 
may  occur  in  other  conditions  they  cannot  be  regarded  as  positive.i 
An  important  feature  is  the  detection  of  the  presence  of  a  friction- 
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murmur  partly  cardiac  and  partly  pleuritic.  This  sound  is  more  dis- 
tinctly heard  along  the  left  border  of  the  heart.  Momentary  ar- 
rests of  expiration  will  suppress  the  friction  murmur  and  leave  the 
sounds  produced  by  the  rhythmical  action  of  the  heart.  These, 
however,  may  be  absent.  During  forced  respiration  nothing  will 
be  heard  but  a  pleuritic  rub.  In  normal  respiration  the  inspiratory 
movements  decrease,  while  the  expiratory  movements  increase  the 
intensity  of  the  sounds. 

Treatment. — During  the  course  of  a  disease  in  which  peri- 
carditis may  arise  as  a  complication,  the  possibility  of  such  a  con- 
tingency should  always  be  borne  in  mind,  especially  in  acute 
rheumatism.  The  question  of  preventive  treatment,  therefore, 
naturally  presents  itself  first.  In  rheumatism  the  salicylates,  col- 
chicine, the  application  of  cold  and  of  blisters,  have  each  been 
advanced  as  effective  preventives.  In  regard  to  the  salicylates, 
notwithstanding  their  undoubted  utility  in  rheumatism,  pericar- 
ditis appears  as  liable  to  occur  under  their  administration  as  under 
any  other  line  of  treatment.  Colchicine  is  endorsed  by  Goodno 
of  Philadelphia,  who  says  that  in  a  series  of  one  hundred  and  fifty 
cases  of  rheumatism,  collected  from  various  sources,  treated  in 
the  earlier  stages  by  this  remedy,  no  pericardial  complication  oc- 
curred. Cold  to  the  praecordium  in  the  form  of  an  icebag  or 
Leiter's  coil  is  effective  and  is  widely  endorsed.  The  continuous 
application  of  small  blisters  over  the  region  of  the  heart  is  another 
method  which  some  writers  endorse,  especially  Caton  of  Edin- 
burgh. The  time-honored  alkaline  treatment  is  still  regarded  by 
many  as  one  of  the  best  preventives  of  cardiac  complications  in 
rheumatic  fever.  Like  blisters  and  cold  it  has  the  additional  ad- 
vantage of  not  interfering  with  any  other  line  of  medical  treatment 
that  may  be  deemed  advisable  to  adopt.  There  can  be  no  doubt, 
with  the  exception  of  the  salicylates,  that  each  of  these  methods 
are  more  or  less  effectual  as  preventives  of  pericardial  inflammation 
in  rheumatic  fever,  but  to  claim  superiority  for  any  one  would  be 
difficult,  inasmuch  as,  in  making  statistical  comparisons,  the  fact 
must  be  taken  into  consideration  that  the  relative  frequency  of 
pericardial  complications  arising  in  connection  with  acute  rheu- 
matism necessarily  varies. 
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The  management  of  each  case  of  pericarditis  will  be  largely  in- 
fluenced by  the  nature  of  the  disease  which  is  the  source  of  its 
origin.  If  it  arises  in  connection  with  rheumatism,  anti-rheumatic 
treatment  must  be  continoed,  if  due  to  uraemia,  active  measurefl| 
for  the  elimination  of  the  poison  should  be  instituted.  The  gen- 
eral line  of  treatoient  which  has  been  pursued  for  the  primary  dis- 
ease must  be  continued  in  conjunction  with  such  special  remedial 
measures  as  are  indicated.  In  all  cases  rest  in  bed  is  imperative. 
It  is  very  important  to  keep  the  heart  as  quiet  as  possible,  there- 
fore physical  exertion  of  every  kind  must  be  avoided  and  any  ex- 
citement from  emotional  influences  strictly  prohibited.  Flannels 
should  be  worn  ov^er  the  chest  so  as  to  avoid  exposure,  and  in  some 
cases  it  will  be  well  to  substitute  ihin  flannel  blankets  for  sheets. 
The  diet  should  be  of  the  lightest  nature,  consisting  of  easily  di- 
gested, albuminous  food.  Broths,  milk,  kumyss  and  eggs  are 
allowable.  Fluids  in  large  quantities  should  not  be  allowed,  as  they 
tend  to  increase  the  arterial  tension  and  delay  absurption.  Stimu- 
lants must  be  given  as  the  pulse  indicates.  If  the  heart  shows  evjJH 
dence  of  failing  power,  sufficient  stimulant  should  be  administered 
to  produce  the  desired  efifect  and  continued  as  indicated.  Aro- 
matic spirits  of  ammonia  will  prove  useful  in  addition  to  alcoholic 
stimulants.  If  the  cause  of  the  cardiac  weakness  is  due  to  the  pres? 
ence  of  the  effusion,  aspiration  should  be  performed  and  the  flui« 
slowly  removed. 

For  the  relief  of  pain  and  soreness  hot  poultices  over  the  prse- 
cordial  region  will  in  many  instances  prove  soothing  and  grateful. 
The  simple  expetliency  of  applying  a  layer  of  thick  flannel  over  the 
skin  will  permit  of  the  application  of  a  very  hot  poultice  without 
burning,  and  consequent  longer  retention  of  the  heat.  Cold  in  the 
form  of  the  ice-bag  or  Leiter's  coil  is  preferred  by  many,  and  is 
frequently  more  acceptable  to  the  patient,  but  should  never  be 
employed  if  it  causes  discomfort.  It  is  especially  indicated  when 
fever  is  high  and  when  the  disease  is  secondary  to  the  exanthemata, 
or  has  a  tendency  to  assume  the  purulent  form.  It  may  be  applied 
in  the  first  and  second  stages,  but  with  caution  in  the  latter.  Sub- 
sidence of  fever,  Indicating  that  the  inflammatory  process  has 
reached  its  maximum  intensity  and  is  on  the  decline,  is  the  signal 
for  its  Withdrawal. 
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In  addition  to  their  use  as  prophylactics,  bhsters  are  warmly  en- 
dorsed by  many  observers  as  effective  in  pericarditis  in  preventing 
effusion  and  adhesion,  if  employed  early.  A  bhstcr  three  inches 
square  apphcd  over  the  prrecordial  space  is  advised.  There  is,  on 
the  other  hand,  some  diversity  of  opinion  in  regard  to  vesication  in 
pericarditis^  some  practitioners  looking  upon  it  as  entirely  uncalled 
for.      Internal  medication,  which  is  most  important,  is  as  follows  : 

Aconite  is  t)f  utility  in  pericarditis  of  rlieumatic  origin,  in  that 
arising  in  connection  with  renal  diseases  or  septic  infection  it  is  use- 
less. Its  sphere  of  action  is  limited  to  the  first  stage,  or  until  exu- 
dation is  complete.  The  presence  of  fever,  hard,  strong,  contracted 
pulse,  hot,  dry  skin,  thirst,  anxiety  of  countenance^  palpitation  and 
fear  of  death  are  its  chief  indications.  It  may  be  given  in  cases  ac- 
companied with  pain  of  various  types,  as  well  as  those  in  which  this 
symptom  is  absent.  Some  observers  condemn  aconite  as  absolutely 
unworthy  of  confidence  on  account  of  its  depressing  effect,  but  it  is 
obvious  the  dosage  was  too  large.  To  act  well  aconite  must  be 
given  in  the  form  of  the  tincture,  five  to  ten  drops  in  about  four 
ounces  of  water  (half  a  glass}^  and  a  teaspoonful  every  hour,  or  a 
few  drops  of  the  second  dilution. 

Verairuftt  viride  is  applicable  to  some  forms  of  rheumatic  origin. 
It  is  indicated  when  the  symptoms  are  of  an  intense  character,  but 
without  the  anxiety  and  restlessness  indicating  aconite,  with  violent 
chill,  hard,  bounding  pulse,  cerebral  congestion,  constant  burning 
pain,  oppression,  violent,  tumyltuous  heart  action,  and  rapid,  labored 
respiration.     The  use  of  the  remedy  is  confined  to  the  first  stage. 

Spigi'lia  is  a  remedy  of  the  first  importance  in  rheumatic  and  so- 
called  idiopathic  forms.  It  should  be  employed  only  in  the  earlier 
stages  until  effusion  occurs,  when  it  will  be  no  longer  indicated. 
Violent  lancinating  pain  in  the  region  of  the  heart  is  the  most 
characteristic  symptom  pointing  to  its  administration.  Associated 
with  this  phenomenon  there  will  be  dy.spnoea.  palpitation,  anxiet>'  of 
countenance  and  irregular  pulse.  The  remedy  is  recommended  by 
some  observers  to  be  emfiloycd  first. 

Colchkum,  in  the  form  of  the  tincture  or  tlie  alkaloid,  colchicine 
2x  trituration  {yj^^j  gr.),  is  not  only  to  be  recommended  as  a  prophy- 
lactic of  pericarditis  during  the  course  of  acute  rheumatic  arthritis 
as  mentioned,  but  also  for  the  disease  itself     It  should  be  given  in 
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doses  short  of  producing  physiological  elTects.     Its   use   is  largely  I 
empirical     Pericarditis  in  association  with  rheumatism  which  has  a 
preference  for  small  joints  points  to  its  administration,  while  the 
presence  of  gout  is  a  positive  indication. 

Bryonia  is  of  service  in  the  first  and  second  stage  of  rheumatic  w 
idiopathic  pericarditis,  especially  when  the  exudation  is  plastic  ll 
is  suited  to  cases  attended  with  high  fever,  pain  of  a  sticking  char- 
acter, aggravated  by  the  slightest  movement,  and  occipital  ajuJ 
frontal  headache.  It  does  not  act  well  when  the  effusion  is  copioui 
nor  when  the  pulse  is  feeble,  irregular  or  intermittent.  Its  use  is 
confined  to  the  forms  of  pericardial  inflammation  above  mentioned, 
as  it  is  of  no  value  in  other  varieties. 

Asclepias  -iuberosa,  according  to  Hale,  will  prove  useful  in  some 
cases  ;  its  action  is  similar  to  that  of  bryonia.  The  special  sj-mp- 
toms  calling  for  its  administration  are  mild  fever,  a  dr>%  spasmodic 
cough  and  pain  of  a  pricking  character  shooting  to  the  left  nipple 
and  shoulder,  accompanied  with  a  sense  of  constriction  around  the 
heart     It  is  indicatt^d  in  cases  of  a  subacute  type  with  eflTusion. 

Ascivf^ias  syriaia  is  indicated  when  the  disease  is  associated  with 
nephritis  with  copious  effusion  and  ura^mic  symptoms. 

Catithans  is  a  remedy  of  a  limited  sphere  of  action  in  i>ericarditis» 
It  is  suited  especially  to  types  of  inflammation  which  are  marked  by 
intensity  of  action  and  tendency  to  purulency. 

Apis  will  prove  of  service  in  controlling  the  effusion  of  fluid  and 
promoting  its  absorption.  It  is  only  therefore  indicated  in  the  later 
stages.  Its  action  on  the  kidneys  will  also  call  for  its  administration 
in  cases  arising  from  renal  disease. 

Arsenicum  will  often  prove  effective  when  the  stage  of  effasion  is 
well  developed,  especially  if  it  is  of  a  serous  character.  It  may  be 
administered,  however,  irrespective  of  the  character  of  the  effusion* 
Hughes  recommends  it  before  the  appearance  of  the  exudation  for 
the  relief  of  the  oppression  and  anxiet)'.  Its  special  indications  are 
violent  and  irregular  paljiitation,  constrictive  pain  near  the  upper 
part  of  the  sternum,  with  great  anxiety  and  tendency  to  fainting, 
violent,  tumultuous  heart  action,  alternating  with  feeble  and  irregu- 
lar action,  and  coldness  of  the  extremities. 

Potassium  salts  are  useful  in  two  forms,  viz,  :  kali  carb.  in  tritu- 
ration, which  may  be  used  when  the  pain  is  of  a  sticking  character 
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and  continues  late  in  the  disease,  and  potassium  iodidum,  which  had 
proved  effective  in  doses  of  five  grains  three  times  a  day  in  promot- 
ing the  absorption  of  fluid. 

Cactus grandifiorus  relieves  congestion  and  irritability  of  the  heart 
without  causing  depression.  Its  well-known  characteristic  symp- 
tom, the  sense  of  constriction,  as  if  the  heart  were  grasped,  in  asso- 
ciation with  the  phenomena  of  circulatory  and  respirator)^  disturb- 
ances peculiar  to  pericardial  inflammation,  is  an  indication  for 
its  use. 

Sodii  saikyias  and  acidum  saikylUum  are  of  utility  in  pericardial 
inflammation  depending  upon  rheumatism.  Beyond  the  presence 
of  rheumatic  infection  their  administration  is  entirely  empirical. 

Digitalis  is  of  service  during  the  stage  of  effusion,  when  the  heart 
is  feeble,  with  symptoms  of  cyanosis,  dyspncea  and  dropsy.  In  ad- 
vanced cases,  when  symptoms  point  to  impending  failure  of  the 
heart  action,  five  to  ten  drops  of  the  tincture  repeated  at  such  in- 
tervals as  the  condition  indicates  will  be  called  for.  When  speedy 
action  is  desired  it  should  be  administered  hypodermically. 

MorphicB  sulphas  should  be  used  when  pain  is  very  severe,  when 
other  means  of  relief  have  failed.  It  is  best  given  hypodermically 
in  small  doses.  Carefully  administered  it  will  not  only  relieve  the 
pain,  but  will  regulate  the  pulse. 

When  the  effusion  is  excessive  and  the  symptoms  due  to  its  pres- 
ence urgent,  paracentesis  pericardii  should  be  performed.  The  point 
of  operating  should  be  in  the  fourth  or  fifth  interspace  near  the 
margin  of  the  sternum.  The  tissue  should  be  carefully  divided  with 
the  scalpel  until  the  pericardium  comes  in  view ;  this  should  be 
punctured  with  a  fine  trocar  or  canula.  Asepsis  should  be  ob- 
served in  all  details.  : 

Hii*iiiorrhagric  PerlearfUtis. 

In  a  considerable  number  of  cases  of  pericarditis  the  effusion  con- 
tains more  or  less  blood.  This  condition  must  not  be  confused  with 
haemopericardium,  which  is  entirely  different,  denoting  ha^'morrhage 
into  the  pericardial  sac  independent  of  pericardial  inflammation. 
Hjemorrhagic  pericarditis,  on  the  contrary,  is  simply  a  variety  of  an 
inflammatory  process  of  the  pericardium,  characterized  by  sanguine- 
ous effusion.    It  is  liable  to  occur  in  the  course  of  cardiac  and  renal 
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diseases,  and  especially  in  scorbutus  and  purpura,  and  in  connectioo 
with  chronic  alcoholism,  old  age,  depraved  states  of  the  s\-stcm, 
tuberculosis  and  cancerous  growths. 

The  clinical  features  of  haemorrhagic  forms  of  pericarditis  do  not 
present  anything  markedly  characteristic,  and  the  symptoms  and 
physical  signs  do  not  differ  materially  from  those  of  non-h^mar- 
rhagic  types. 

Purnlpiit  Ferirtirilitis. 

etiology.— Purulent  pericarditis  may  occur  as  a  result  of  change 
in  the  morbid  process  of  scro-fibrinous  iiiilammation  or  the  cf!ijj^on 
from  the  first  may  be  of  a  distinctive  purulent  character.  A  Uxgt 
proportion  of  cases  are  associated  with  septico-pyiemia.  Many 
again  arise  in  connection  with  the  acute  infections.  Tuberculo»is 
may  likewise  prove  a  cause.  The  young  arc  more  subject  to  it  tbasi 
adults,     According  to  their  type  the  clinical  features  will  vary. 


Fig.  1. — iVricardilia  with  purulent  cfTusion  secondary  to  empyema.  The  pencarditui 
was  greatly  distendc'cli  ad  shown  in  the  illiistrationf  and  cnntamc^d  54  ounces  of  tluid^  The 
empyema  had  heen  operaled  upoa.  I1ie  s^pftce  between  A  and  A  represents  the  peri. 
c&rdium,  B,  the  lungs. 
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Morbid  Anatomy. — The  first  changes  are  similar  to  those  of 
the  sero-fibrinous  variety.  The  pericardium  presents  a  gray,  gran- 
ular surface,  and  the  underlying  myocardium  is  softened,  fragile  and 
pale.    The  exudation,  needless  to  say,  is  purulent  instead  of  serous. 


Fig,  2,— The  same  specimpn  as  represented  in  Fig.  i.     Here  ihe  distended  pericnr- 
dium,  A-A,  is  ojiened  and  lifted  up,  showing  the  cor  villosum. 


Symptoms. — In  those  cases  where  the  exudation  ha,s  been  pri- 
marily of  a  serous  character,  it  is  not  difficult  to  recognize  the  ap- 
pearance of  purulent  infection.  In  association  with  symptoms  of 
pericardial  inflammation  there  will  be  rigors  and  chills,  followed  by 
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fever  and  excessive  perspiration,  hectic  and  emaciation,  \VTicn.  I 
the  other  hand,  pericarditis  is  purulent  in  character  from  the  *>(»IL^I 
as  in  pya:mia  and  other  septic  diseases,  it  may  be  so  disguised  h^m 
the  aflection  which  it  accompanies^  or  it  may  have  so  little  eftiGiH 
upon  the  ch'nical  features  of  the  latter,  that  its  presence  maykH 
overlooked.  Under  these .  conditions  its  recognition  will  depaid^| 
solely  upon  the  physical  signs.  In  all  cases  of  this  nature  a  feeblcH 
accelerated,  irregular  pulse  should  always  direct  attention  to  tbcH 
possibility  of  cardiac  complication.  H 

Physical  Signs. — ^In  most  instances  the  area  of  dulness  on  per-l 
cussion  will  be  less  than  in  the  case  of  sero-fibrinous  pen  carditis.  a»  I 
the  purulent  effusion  is  usually  not  so  excessive,  Otheru-ise,  cil 
both  pericarditis  with  primary  purulent  infection  and  in  the  scn^H 
fibrinous  form  which  subsequently  becomes  purulent,  the  physioll 
9ign$  do  not  present  anything  especially  distinctive  from  ihe  Ofdi-fl 
nary  iy\yc  of  the  disease.  ■ 

DiagnOBlS.—The  presence  of  the  physical  signs  of  pericardoiB 
inflammation,  with  the  occurrence  of  rigors,  excessive  perspiration  I 
and  the  temperature-curve  denoting  the  presence  of  pus,  will  oftcal 
enable  a  diagnosis  to  be  made,  especial  1}'  when  the  aetiology  is  I 
taken  into  consideration.  It  must  be  borne  in  mind,  on  the  other  I 
hand,  that  purulent  pericarditis  may  exist  with  an  almost  normal  I 
temperature,  or  even  one  subnormal,  with  little  change  in  the  pulse  B 
or  respiration.  Aspiration  with  a  hypodermic  needle  should  be  I 
performed  to  definitely  determine  the  character  of  the  exudation. I 
The  procedure  is  harmless  when  properly  done.  I 

Prognosis. — This  is  unfavorable.  I 

Treatment.— The  prompt  removal  of  pus  by  incision  is  neces-l 
lary.     The  treatment,  therefore,  belongs  to  the  domain  of  surgeryj 

rhroiil«'  IVriearflftIs*  fl 

Etiology,  -i^hnmk  |Aifri<jii'ditiH  may  arise  as  the  consequence  J 
of  acute  in(\iinmiatym,  in  wUkU  rcitolution  has  been  arrested,  or  tim 
may  occur  pri»Mr<'  '       /li*  or  chronic.     The  distinction   be- 

tween the  acMti    aj  'iim^  ih  not  always  clearly  defined, _ 

for  the  condition  mny  h-muU  ffftm  »n  acute  inJiammation  of  the  pcr4 
icardjum  which  ha6  Kxi^ied  t/iiiy  hl  brief  fieri od,  as  well  as  from  one 
which  has  run  a  course  */ ^veiiil  wc;ek».    In  the  first  instance  acute 
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inflammatory  diseases,  such  as  rheumatism,  pleurisy  or  mediasti- 
nitis,  are  the  most  probable  precursors  of  the  condition,  while  in 
the  latter  it  gradually  arises  as  a  subacute  inflammation  in  connec- 
tion with  Bright's  disease,  the  exanthemata,  tuberculosis^  scorbutus. 


Fig.  3, — Chronic  sero-tihrinous  ptfricardilw  with  adhe&ion!i.      A,  pericardium  detKched 
and  Irfled  up  over  base  of  ihe  heart. 


malnutrition  and  old  age,  and  ultimately  runs  into  the  chronic  form. 
Tlie  clinical  features  of  those  cases  which  occur  as  the  result  of 
acute  pericarditis  will  be  mainly  those  of  that  period  of  the  stage  of 
resolution  at  which  the  acute  morbid  process  was  arrested.     When 
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the  disease  from  the  beginning  assumes  a  chronic  form  it  is  gener- 
ally latent  in  its  course. 

Symptoms. — Symptoms  arc  slow  in  developing  and  for  tin 
most  part  are  those  of  the  acute  form,  only  less  pronounced.  Tht 
temperature  will  be  normal  or  slightly  elevated.  The  physical 
signs  will  be  those  of  the  latter  stage  of  acute  pericarditis  charac- 
terized by  weakness  of  heart  action,  increased  area  of  dulness^ 
occasionally  friction  murmurs. 


Pio,  4. — Chronic  tem^ribrinouM  pcricarditb  showing  roughened  visceral  peri  card!  tixn. 

Prognoaifl.— The  prognosis  is  fair,  depending  upon  the  cause. 
nature  nf  the  cffuj^ion  and  duration  of  the  disease. 

Treatment. — Remedies  for  the  removal  of  the  fluid  will  be  in- 
dicated as  in  the  acute  ftirms.  When  an  excessive  amount  of  eflfu- 
sion  causes  urgent  symptoms  paracentesis  should  be  employed 
when  other  means  have  failed.  The  adhesions  which  may  remain 
will  not  be  influenced  by  treatment. 
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ADHERENT  PERIOARDIDM. 


Sykonvm. — Adhesive  Pericarditis,  Synechia  Pericardii. 

adherent  pericardium  is  the  existence  of  adhesions  between  the 
visceral  and  parietal  layers  of  the  pericardial  membrane,  arising 
from  the  presence  of  connective  tissue  formations. 

-Etiology.— The   condition  may  occur  as  the  sequela  of  any 

variety  of  pericarditis,  but  is  more  liable  to  result  from  the  fibrinous 

and  sero-purulent  forms,  especially  in   connection  with   nephritis. 

Feeble  heart  action  is  conducive  to  formation  of  the  adhesions,  while 

.increased  energy  tends  to  break  them  up. 

Morbid  Anatomy. — The  morbid  changes  consist  of  fibrous 
bands  of  connective  tissues  which  cause  agglutination  of  the  two 
pericardial  surfaces  with  thickening  of  the  pericardial  membrane. 
Both  these  changes  will  var>'  in  extent  according  to  the  nature  of 
the  primar}'  inflammation.  The  degree  of  adhesion  will  vary  from 
a  few  fibrous  bands  to  complete  obliteration  of  the  sac,  and  the 
thickening  of  the  membrane  from  that  of  a  thin  layer  to  one-quarter 
of  an  inch.  The  adhesions  will  take  the  form  of  bands  or  mats, 
and  occur  with  greater  frequency  at  the  base  of  the  heart  than  else- 
where. The  newly  formed  tissue  may  undergo  fatty  degeneration 
or  calcareous  infiltration.  The  effect  of  adhesive  bands  upon  the 
heart  will  obviously  depend  upon  their  extent  and  character.  When 
they  are  loose  and  long,  and  there  are  no  valvular  lesions  which 
may  tend  to  produce  hypertrophy,  there  will  be  little  effect  upon  the 
organ.  If,  on  the  other  hand,  they  are  firm  and  short,  especially  if 
there  are  pleuro-pericardial  adhesions,  there  will  be  a  tendency  to 
hyi^ertrophy.  When  pericardial  adhesions  are  associated  with  val- 
vular disease,  the  heart  is  always  enlarged  and  dilated  with  pronc- 
ness  to  degenerative  change.  In  cases  of  extensive  and  dense  ex- 
udation calcareous  deposits  may  occur  after  absorption,  and  form  a 
hard  case  or  shell  partly  or  wholly  enveloping  the  heart.  Under 
these  conditions  the  organ  will  be  found  atrophied  with  evidences 
of  myocardial  degeneration. 

Symptoms,— The  symptoms  of  pericardial  adhesions  are  not 
distinctive.  The  lesion  may  exist  without  appreciable  evidences, 
being  revealed  only  by  autopsy.     On  the  other  hand,  it  may  give 
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rise  to  marked  and  serious  disorders  of  the  heart.      In  mild  v^ 
ties  functional  disturbances  are  frequent,  but  as  valvular  disc^ 
often  associated,  the  symptoms  may  be  referable  to  the  latter 
more  severe  cases,  there  will  be  dyspnoea,  cyanosis   and  \\ 
stasis  ;  the  pulse  rapid,  low  in  tension,  and  irregular.      The  f 
paradoxus   is   sometimes  present,  but  alone  it    is    not  dt-ij^ 
Bronchial    and  gastro-intestinal   catarrh    is    frequent,    ar. . 


Fio,  5. — Adherent  pericardium;   A,  a  portion  of  the  pericardium  cut   away 
v«tcd.     The  heart  was  hypertrophied  and  weighed  46  ounces. 

which  has  been  attributed  to  the  presence  of  bands  pressing  on  the 
vena  cava  may  arise.  Occasionally  symptoms  of  angina  may  also 
occur. 

Physical  Sigxs. — Inspection  reveals  important  signs      Th^ 
cordium  may  show  marked  fulness,  sometimes  even  to  tfie, 
of  asymmetry  o\v  ing  to  excessive  enlargement  of  the  heart.      So 
writers  speak  of  a  flattening  of  the  chest  walls  to  the  right  and 
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'of  the  sternum.  The  extent  of  the  area  of  the  cardiac  impulse  is 
lenlarged,  and  in  some  instances  may  seem  to  extend  from  the  third 
.to  the  sixth  interspace.  In  extreme  cases  it  maybe  observed  from 
tlie  right  parasternal  line  to  beyond  the  left  nipple.  The  impulse 
is  undulatory.  An  important  sign  is  retraction  with  each  beat  of 
the  hearty  of  the  left  half  of  the  epigastrium,  of  the  intercostal 
spaces  surrounding  the  apex -beat,  and  of  the  lateral  and  posterior 
parts  of  the  chest.  This  sign  is  unaffected  by  change  of  position, 
and  is  seen  to  better  advantage  in  thin  persons.  In  some  cases 
retraction  will  appear  marked  at  only  one  given  point.  Some  de- 
scribe the  retraction  as  occurring  at  the  apex-beat  itself. 

When  the  heart  is  adherent  over  a  large  area  of  the  diaphragm, 
with  each  pulsation  there  is  a  systolic  tug  which  may  be  trans- 
mitted through  the  diaphragm  to  its  points  of  attachment.  A  sys- 
tolic tugging  therefore  may  be  recognized  in  the  region  of  the 
seventh  or  eighth  rib  in  the  left  parasternal  line.  This  may  also  be 
seen  posteriorly  on  the  left  side  over  the  eleventh  and  twelfth  rib. 
On  inspiration  loss  of  normal  expansion  of  the  lower  left  side  of  the 
chest  will  be  noticed.  The  inspiratory  movements  of  tlie  central 
portion  of  the  abdomen  will  also  be  diminished,  being  equal  to  that 
of  the  lateral  portion.  In  health  the  former  is  about  two  or  three 
times  that  of  the  latter.  On  account  of  the  attachment  of  the  heart 
to  the  central  tendon  of  the  diaphragm,  this  portion  may  not 
descend  with  inspiration,  and  there  is  in  consequence  less  visible 
movement  in  the  epigastrium.  The  retraction  of  the  lower  portion 
of  the  sternum  during  inspiration  is  also  sometimes  observed. 
Another  sign  is  collapse  of  the  cervical  veins  during  diastole,  as 
pointed  out  by  Friedriech,  but  this  is  of  doubtful  value.  Palpation 
will  enable  the  diastolic  rebound  of  the  heart  to  be  more  fully  ap- 
preciated. This  is  regarded  as  a  characteristic  sign.  There  will  be 
weakness  of  the  apex-beat  unle.ss  there  is  hypertrophy.  Hxture 
of  the  apex -beat  and  immobility  of  the  heart  is  sometimes  observed. 
Percussion  will  as  a  rule  show  an  increased  area  of  cardiac  dul- 
ness  dependent  upon  hypertrophy  and  dilatation  which  \s  present 
in  the  majority  of  instances.  The  increase  of  dulness  will  be 
lateral  and  is  especially  noticeable  when  there  are  valvular  lesions 
associated  with  obliteration  of  the  pericardial  sac.  A  characteristic 
of  the  dulness  is  that  it  is  unaffected  by  change  of  p<5sition,  inspira- 
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tion  or-  expiration.     AusadtatioH  will  not  reveal 

The  heart-sounds  are  sometimes  enfeebled,  but  wlien  there  is 

trophy  they  will  be  intensified.     Some  writen 

character  of  the  heart-sounds. 

DiagnOBis.— The  recognition  of  the  existence  of 
hesion  and  obliteration  of  the  sac  is  difficult     The 
rest  upon  a  group  of  symptoms  and  phs^sical  signs  whi 
be  taken  collectively,  rather  than  upon  any  onie  special 
Immobility  of  the  heart  in  varying  positions  and  the  diai 
bound  against  the  chest  walls  are  valuable  suggestive 
points.     Retraction  of  the  epigastrium  and  intercostal  spe 
the  apex-beat  and  the  diastolic  collapse  of  the  cervical  vems  ooor 
in  other  conditions,  but  if  these  symptoms  are  found 
with  the  pulsus  paradoxus  the  condition  may  be 
of  adherent  pericardium.     It  is  important  also  to  note  that  ad 
pericardium  may  exist  without  any  of  these  signs. 

Prognosis. — Adherent  pericardium  will  present  vaiying  pi 
itics  as  to  its  future.     Unaccompanied  by  complications,  in  i 
will  permit  of  the  functions  of  the  heart  being  performed  ii 
serious  interference,  but  if  associated  with  valvular  disease,  as ; 
erally  is,  grave  pathological  changes  follow.    In  the  latter 
the  additional  strain  of  more  or  less  obliteration  of  the 
sac  gives  rise  to  a  greater  tendency  to  hypertrophy  and 
and  consequent  degenerative  changes.     Under  these  conditions 
den  death  from  extreme  weakness  of  the  heart  or  interference  «tt 
its  functions  is  not  unusual. 

Treatment.— When  the  condition  is  a  sequela  of  pericardial  in- 
flam  ma  tion  'Inr'iny^  th':  >ta;;e  of  resolution,  remedial  measures  ma^ 
i':<A  of  attempting  to  prevent  the  formatioo  d 
;/  jri>oMr  apis,  arsenic,  potassium  iodide  and 
\\'li<rn  the  heart  is  weak  digitalis  should 
;j;r.<   formed,  remedies  are  without  d^ 
'    -vrnptomatic.     In  mild  cases  of  ad* 
>'  .!'y.iU'jr  <)(  the  heart  and  all  that  will 
•  y/i'  u'\<:  measures,  careful  diet  and 
•    ••   •  y«-rtif>ii.     When  the  condition  is 
'  '  rVoiis  pointing  tci  weakness  and 
■  '  • '    liouM  comi)rise  absolute  rest; 
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diet  such  as  will  not  cause  gastric  irritation  or  distention,  and  reme- 
dies which  act  directly  upon  the  heart  in  strengthening  and  increas- 
ing its  action. 

HYDROPERIOARDIUM. 

Hydropericardium  is  a  serous  exudation  into  the  pericardial  sac, 
occurring  independently  of  inflammation.  It  is  analogous  to  hydro- 
thorax  and  ascites.  A  certain  amount  of  serum  is  normal  and  the 
quantity  found  after  death  may  bear  little  relation  to  that  present 
during  life,  for  if  death  is  lingering  the  amount  of  fluid  is  augmented. 
To  be  pathological  it  must  be  more  than  two  ounces. 

etiology* — It  is  always  a  secondary  affection  arising  in  connec- 
tion with  general  dropsy  from  any  cause,  but  more  particularly  with 
cardiac  and  renal  disease,  and  notably  in  chronic  diseases  of  the 
liver.  It  also  occurs  as  a  sequela  in  the  exanthemata  and  affections 
of  the  thoracic  viscera  which  imjjede  the  circulation  of  the  blood 
through  the  heart  and  lungs.  In  rare  instances  it  may  occur  in 
scarlet  fever,  with  few  if  any  other  symptoms  of  dropsy.  Cachectic 
conditions  may  occasionally  give  rise  to  pericardial  dropsy. 

Morbid  Anatomy, — Post-mortem  examination  will  disclose  a 
more  or  less  distended  pericardium.  The  serous  surfaces  will  be 
free  from  evidences  of  inflammation,  smooth,  glittering  and  pale  on 
account  of  the  pressure  on  the  vessels  of  the  membrane.  The  per- 
icardium may  be  thinned,  esj>ecialJy  if  the  fluid  has  accumulated 
gradually,  or  it  may  be  thickened.  The  subserous  tissues  are  pale, 
softened  and  cedematous,  while  the  subepicardial  adipose  tissues 
will  have  disappeared  to  a  great  degree.  The  muscular  tissue  of 
the  heart  will  be  found  pale  and  flabby;  the  right  ventricle  and  right 
auricle  will  often  be  much  dilated.  Compression  of  the  lower  por- 
tion of  the  left  lung  and  (edema  of  the  cellular  tissue  of  the  medi- 
astinum not  infrequently  occur. 

Symptoms, — As  hydropericardium  arises  as  a  result  of  other 
morbid  changes,  its  symptoms  and  course  are  to  a  greater  or  less 
degree  affected  by  those  of  the  primary  disease.  In  many  instances 
its  appearance  is  the  forerunner  of  more  complex  pathological  pro- 
cesses. Its  symptoms  arise  from  the  pressure  of  the  effusion,  and 
are  mainly  characterized  by  dyspncea  and  pnecordtal  distress.  The 
patient's  position  will  be  that  frequently  ob.served  in  cases  of  ad- 
vanced cardiac  disease.      He  will  lean  forward  with  the  arms  rest- 
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ir.^  upon  the  knees,  or  seek  to  have  the  head  held  b\'  an  atter.dL-. 
The  p-Ne  will  be  feeble,  irregular  and  easily  compressible.  T/. 
veins  •'{  the  neck  will  be  prominent  and  turgid.  If  the  enu>  :' 
takes  place  i;radu:illy  the  disturbance  will  be  less  marked.  N; - 
V ou-  symptoms  arc  :"re«]uent  and  somnolence  and  muttering  delir.r 
r.i:xy    ^ccur. 

P;-.v-:l  \i.  Si'.N-. — Th'j  >ii;ns  will  be  tho.se  of  effusion.     Ther. 
•.\:\\  hn:  incrca-icii  fulness  in  the  nr;ec«»rdial  region,  with  widenin;: 
:h-.   :r.:'jrc'-::i:  sp.ices  :  i:::!r.c<s  imi  percussion  which    may  assu^-. 
:;:*.-  ''••rrA  -f  :::l.immator>-  pericardial  eiiusion.     The   heart   impu>-. 
■..:'.'.  '.J-:  :e-hi!'j    r  r.  •  !o::^c:-  :l'.:.  e\en  when  the  body  is  bent  forwa: 
T:.-_   ;:-.:-.r:---  ;::"..:s.  iiic.-.ii.iir.y;  any  adventitious  murmur,  are  dim::. 
:-!-...:     ::    ::::Lr.s::>-.       Tl^ere    will    be    a    total    absence    of   fricti-.r 
:v.  .:r:::..r.-       'IvLina  a:  ihv  ba-e  "f  the  lungs,  hydrothorax,  a<c::c- 
:■.-.  :  ;•'.  .r^vrr.j-.:  •  :"  t'r.e  '.'.v^r  are  r.»»:  infre-iiiently  observed  as  ass  ■ 

Diagnosis. —  ii'.v  rec   .;:^.iti.':'.  .:'  'nyjp •pericardium  will   dej^en: 

.:    •    :;-.  -:^-.-  -  :\:Y:>i<  :":  .-.d  the    itii  l-^y  in  conjunction  with  th. 

..::    .::'..     ;:■;>:■■.!    -yir:-:.  :r>  u:'.i.:  absei.ce  i»f  a  friction  mumvjr 

::;.  :-   -  .'■::.. T'i:  .:::  >  :     :n   .:>::n^:::-i'ed  fr- -ni  ;>ericarditis  with  eri^- 

"...      :■*'■."       ■.-.■■.■  .".■"»t  'TV     '  V""^ riv ar».i!ti"*. 

ProsTiosis.   -  '.'.'.  -  >     iv    :  "e  :'y  .:•  r.iv.rable.  e.xcept   in    cases  c' 
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cur  wlien  these  vessels  are  in  a  state  of  profound  degeneration,  or 
rupture  of  the  heart  during  some  violent  exertion,  made  possible 
primarily  by  structural  change  in  the  parenchyma  of  that  organ. 
I  Among  the  traumatic  causes  maybe  mentioned  wounds  inflicted  by 
sharp  instruments,  bullets,  crushing  accidents,  or  blows  and  falls. 
In  the  latter  it  is  probable  that  disease  of  the  heart  walls  is  a  pre- 
disposing cause. 

Morbid  Anatomy* — The  condition  will  present  markedly  dif- 
ferent features  from  those  attending  h^emorrhagic  pericarditis.  Post- 
mortem examination  will  reveal  the  source  of  blood  and  possibly 
changes  in  the  pericardia!  membrane  from  disease  of  adjacent 
structures.  -  The  amount  of  blood  will  vary.  In  cases  character- 
ized by  rapid  development  and  immediate  death,  it  will,  as  a  rule, 
be  small  ;  in  those  where  the  hicmorrhage  has  been  more  gradual, 
and  dissolution  lingering,  the  quantity  is  larger.  The  effused  blood 
may  be  either  fluid  or  coagulated,  but  usually  will  be  coagulated 
with  some  fluid  blood  remaining. 

Symptoms.^ — Tlie  symptoms  are  those  which  arise  from  shock 
and  compression  of  the  heart  by  llie  effusion,  and  depend  upon  the 
rapidit)'  with  which  the  haemorrhage  occurs.  There  are  two  gen- 
eral types  of  cases  :  those  which  develop  rapidly  and  terminate  in 
sudden  death,  and  those  in  which  the  course  is  more  protracted  and 
the  patient  lingers  for  a  few  days.  In  the  former  a  person  in  appa- 
rent health,  possibly  engaged  in  some  occupation,  is  suddenly 
stricken  with  unconsciousness,  falls  collapsed  and  pulseless  and 
dies  in  a  few  moments,  or  at  the  most  in  a  few  hours.  In  those 
where  the  symptoms  are  not  so  rapid,  the  patient  may  complain 
of  a  sudden  pain  in  the  region  of  the  heart,  with  a  sensation  of  some- 
thing having  given  way.  Giddiness  or  faintness  will  accompany 
these  symptoms,  or  they  may  be  the  first  manifestations.  The 
faintness  will  pass  into  unconsciousness  and  the  giddiness  may  pre- 
cede convulsions.  The  pulse  will  be  feeble,  irregular  or  absent, 
and  the  skin  pallid,  cold  and  bathed  with  perspiration. 

Physical  Signs, — Examination  of  the  chest  will  reveal  nothing 
characteristic.  In  those  cases  where  the  haemorrhage  has  been 
gradual,  physical  examination  may  reveal  increased  area  of  dulness. 

Diagnosis. — -liafmopericardium  may  be  said  to  be  characterized 
chiefly  by  the  sudden  appearance  of  collapse  associated  with  the 
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signs  of  increasing  precordial  dulness,  but  a 

not  be  made  with  any  degree  of  certainty.    When  the 

have  been  preceded  by  the  recognition  of  di 

are  liable  to  give  rise  to  such  a  lesion,  it  may  be 

haemorrhage  into  the  pericardial  sac  has  occurred. 
PrognosiB. — ^With  few  exceptions  haemqpericardium  is  frtaL 
Treatment. — ^There  is  littie  that  can  be  done.     In  those 

which  linger,  stimulants  should  be  administered,  and  the 

kept  absolutely  quiet. 

PNEUMOPERIOARDIDM. 

Pneumopericardium  is  the  presence  of  air  or  gas  in  the 
dial  sac.     Its  occurrence  is  so  rare  that  many  glwir^ai^^  of 
experience  have  never  had  an  opportunity  of  observing^  a  case 

.^Eitiology. — The  causes  are:  (i)  traumatism;  (2)  fistskw 
connection  between  the  pericardial  sac  and  adjacent  air 
structures,  as  the  result  of  disease,  notably  tuberculoais, 
empyema,  abscess  of  the  liver  or  mediastinum ;  (3) 
of  purulent  effusion.  The  latter  is  regarded  by  some  objcxycra  a 
questionable.  The  bacillus  aerogenes  capsulatus,  described  fay  Niib 
tall  and  Flexner  as  the  cause  of  subcutaneous  emphysema  in  oa- 
nection  with  wounds,  is  claimed  to  be  capable  of  giving  riae  to  Ik 
presence  of  gas  in  the  serous  cavities,  hence  it  is  regarded  as  a  pos- 
sible clement  in  the  causation  of  pneumopericardium. 

Morbid  Anatomy.— Unless  the  result  of  traumatism,  pneumo- 
(Kncardium  is  almost  always  associated  with  pericardial  inffam- 
mation,  usually  purulent,  rarely  h^L-morrhagic.  The  pathologicd 
changes,  therefore,  will  be  those  of  jx-ricarditis  with  purulent  or 
h;i:morr}iagic  exudation,  in  addition  to  the  morbid  processes  which 
are  the  initial  factors  in  its  .-utiolog)'.  The  pericardial  sac  will 
all)'  be  ilistended  and  buli^ed  forward.  On  incision  gas  will 
with  a  hissing  noise.  In  some  instances  the  opening  into  the  sac  if 
free  and  in  CMnset[uence  there  will  be  no  distention.  On  layii^  open 
the  iKTicariliiini.  pus  o{  a  brownish,  reddish  or  yellow  color  and 
tu'tiii  <>dt>r  will  be  founil  in  varying  quantities. 

Symptoms.-The  presence  of  pneumoi>ericardium  is  chiefly 
characteri/ed  by  pain  in  the  region  o\  the  heart,  sometimes  of  an 
agi>ni/in,L:  nature,  palpitation,  dy^pnu'a.  cyanosis,  feeble,  inegrMhy 
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nd  compressible  pulse,  and  syncope.     In  some  instances  the  ap- 

rance  of  the  condition  is  marked  by  sudden  collapse,  which 
erminates  in  a  few  hours  in  death.     In  others  the  fatal  result  may 

postponed  for  two  or  three  days. 

PinsiCAL  Signs. — Inspection  may  show  distention  of  the  pra^cor- 
idial  region,  but  this  sign  is  not  usual.  Paipaliou  shows  feebleness 
or  absence  of  impulse,  which  is  a  prominent  symptom.  pL'rcttssion 
reveals  a  striking  feature,  namely,  areas  of  dulness  and  tympany 
which  change  with  the  position  of  the  patient.  When  in  the  re- 
cumbent posture  the  tympanic  j>ercussi on-sound  will  be  elicited 
over  almost  the  entire  prcecordium,  while  in  an  erect  or  sitting  po- 
sition the  lower  portion  becomes  dull.  The  area  of  tympany  in 
some  instances  may  also  present  variations.  It  may  be  coextensive 
with  the  priecordium  or  confined  to  the  lower  portion  of  the  ster- 
num and  adjacent  cartilages,  while  the  upper  portion  gives  the  ab- 
solute dulness.  Auscnliation  will  reveal  distinctive  signs.  The  char- 
acteristic phenomenon  is  a  metallic,  splashing  sound,  heard  with  the 
pulsations  of  the  heart,  the  action  of  which  will  be  weak  and  irreg- 
ular. These  sounds  are  produced  by  the  movements  of  the  heart  in 
Itlie  fluid  and  gas  which  fill  the  pericardial  space  and  have  been  com- 
pared to  that  of  a  water-wheel.  Friction  murmurs  arc  also  hc- 
Iquently  heard  and  endocardial  mumiurs  may  be  present,  but  these 
'are  quite  secondary  to  the  splashing  sounds  which  predominate  over 
alh      It  is  said  the  latter  has  been  heard  a  distance  from  the  body. 

Diagnosis, — The  tympanic  percussion-note  over  the  upper  part  of 
the  prc^cordium  or  over  its  entire  area,  varj'ing  with  the  position  of 
the  patient,  together  with  the  splashing  sound  on  auscultation,  are 
characteristic  signs  which  should  exclude  error.  In  connection  with 
these  striking  features  there  will  be  the  history'  of  the  disease,  which, 
as  a  rule,  will  enable  the  diagnosis  to  be  made  without  difficulty. 

Dilatation  of  the  stomach  may  sometimes  be  confused  with  pneu- 
mopericardium,  from  the  fact  that  it  will  reveal  an  area  of  tympany 
on  percussion,  es|>ecially  if  forcible,  and  is  sometimes  accompanied 
by  splashing  heart-sounds.  The  dififerentiation  can  be  made  by 
noting  that  in  dilatation  of  the  stomach  the  upper  part  of  the  pra;- 
cordium  is  never  tympanitic,  and  that  when  the  patient  assumes  a 
sitting  position  the  splashing  sounds  disappear.  Pneumothorax 
and  pulmonary  cavities  on  the  left  side  are  also  mentioned  as  con- 
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ditions  possible  to  mistake  for  pneumopericardium,  but  the  pltysioi 

signs  are  too  definite  to  admit  of  such  an  error. 

Prognosis. — Cases  arising  from  disease  may  die  ^^uaucnly  fmc 
syncope,  or  linger  from  a  few  hours  to  two  or  three  days.  Wliw 
traumatism  is  the  cause  there  are  chances  of  recovery.  If  tlK 
w  ound  is  not  septic,  union  may  take  place  quickly  and  the  air  may 
be  rapidly  absorbed. 

Treatment. ^ — When  the  result  of  diseased  processes,  treatment 
should  be  palliative,  with  appropriate  general  and  local  antiseptic  meas- 
ures. In  traumatic  cases  the  strictest  antisepsis  should  be  adopta 
as  early  as  possible  in  connection  with  remedies  for  sustaining  tk 
heart. 

TUBERCULOSIS  OF  THE  PERICARDIUM. 

Tuberculosis  of  the  pcricardiuni  or  tuberculous  pericarditis  l^ 
uncommon.  It  may  arise  from  extension  of  tuberculous  disease  iV' 
adjacent  structures  or  it  may  form  part  of  a  general  infection.  As 
a  primar)"  disease  its  existence  is  denied,  though  some  recent  writer 
claim  the  contrary  in  cases  of  exceptional  rarity. 

etiology.— It  may  occur  at  any  period  of  life  from  infancy  to 
old  age,  but  is  more  common  between  fifteen  and  thirty.  Exten- 
sion of  tuberculous  disease  of  the  lungs,  pleurae,  mediastinal  and 
bronchial  glands  are  the  most  frequent  causes  ;  the  latter  is  a  com- 
mon source  of  infection.  Many  cases  regarded  as  primary  are  due 
to  unrecognized  tuberculosis  of  these  glands. 

Morbid  Anatomy.— The  tubercular  deposits  are  mostly  found 
beneath  the  serous  layers  of  the  pericardium,  either  cardiac  or  pa- 
rietal, and  occasionally  in  the  adhesions.  They  bear  a  strong  re- 
semblance to  tuberculous  disease  elsewhere.  The  appearance  <^ 
the  pericardium  will  present  two  types  of  condition.  In  one  there 
will  be  an  exudation  of  fibrin  and  effusion,  which  is  sometimes 
ha-morrhagic.  The  fibrin  will  present  various  degrees  of  organiza- 
tion and  in  the  newly  formed  tissues  there  will  be  deposits  of  tuber* 
cular  nodules.  Microscopical  examination  will  tlisclosc  the  presence 
of  giant  cells  in  the  organizing  tissue,  h\  a  recorded  case  in  which 
the  pericardial  inflammation  had  its  origin  in  tuberculosis  of  the 
mediastinal  glands,  there  was  a  purulent  exudation  within  the  sac 
containing  tuberculc  bacilli,  but  no  tubercular  lesions  of  the  per- 
icardium itself  were  discovered,  thus  seeming  to  show  that  a  sec- 
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ondary  tuberculous  pericarditis  may  arise  without  the  presence  of 
tubercles.  In  the  other  type  of  cases  there  are  two  forms,  the  miH- 
-  ary,  which  appears  alon^  the  small  vessels  ramifying  in  the  epicar- 
dial  tissues  and  seen  most  distinctly  in  the  sulci,  and  the  larger 
masses  of  deposit,  which  are  found  more  particularly  about  the  base 
of  the  heart.  These  masses  are  gray  externally^  but  yellow  and 
cheesy  on  section.     Ulcerations  of  the  pericardial  or  epicardial  struc- 

ttures  occasionally  may  be  observed,  generally  of  a  superficial  char- 
acter, but  cases  are  on  record  where  the  ulcerations  were  deep,  caus- 
ing perforation  and  rupture  of  the  heart  muscle. 

Symptoms. — ^Tuberculous  pericarditis  may  be  latent  and  unob- 
served, or  it  may  give  rise  to  decided  phenomena,  as  in  pericarditis 
of  other  types.  The  local  symptoms  and  physical  signs  are  those 
of  the  ordinary  forms  of  tlie  disease,  in  addition  to  the  general  symp- 
toms of  tuberculosis,  such  as  excessive  fluctuation  of  temperature, 
profuse  perspiration,  emaciation  and  weakness.  A  distinguishing  fea- 
ture is  a  tendency'  towards  chronicity  and  persistence  of  symptoms. 

Diagnosis. — The  presence  of  the  physical  signs  and  symptoms 
of  pericarditis  in  a  tuberculous  subject  will  point  strongly,  if  not 
conclusively,  to  a  tuberculous  inflammation  of  the  pericardial  mem- 
brane, especially  if  the  common  factors  in  the  aetiology  of  the  non- 
tuberculous  forms  of  the  disease,  such  as  rheumatism,  Rright's  dis- 
ease or  pleuno-pneumonia,  are  absent.  In  doubtful  cases  it  is  ad- 
visable to  aspirate  in  order  to  establish  the  presence  or  absence  of 
bacilli  in  the  exudation  ;  in  fact,  in  many  instances  a  positive  diag- 
nosis can  only  be  established  in  this  way. 

Prognosis.— 1  his  is  unfavorable. 

Treatment.— This  should  be  on  general  principles,  employing 
every  effort  to  sustain  the  strength  and  to  combat  the  tuberculous 
tendency.  Cardiac  remedies  will  be  especially  indicated  when  there  is 
a  tendency  to  failure  of  the  heart  action.  If  effusion  is  excessive  to 
the  extent  of  seriously  interfering  with  the  functions  of  the  heart,  as-| 
pi  ration  will  be  necessar>\ 

SYPHILIS  OP  THE  PERICARDIUM, 

The  pericardium  is  the  least  liable  of  all  the  heart  structures  to 
be  attacked  by  syphilis.  There  are  only  a  few  cases  on  record  which 
were  of  the  late  secondary  and  tertiary  periods.    Gummata  are  very 
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rare.   Mraiek  records  only  one  case.    More  fiequently  tlie  pna| 
consists  of  infiltration  of  the  fibrous  tissue  with  i  _ 

It  iB  commonly  associated  with  syphilitic  afiJTtkmn  of  tiie 
dium,  from  which  it  becomes  involved  l>y  extensiaii. 

There  are  no  special  symptoms  by  which  ssrphilia  of 
dium  can  be  determined,  but  if  physical  signs  of 
present  in  association  with  evidences  of  syphilis,  tlic  ^■ingwfit-fni  ^ 
be  regarded  as  warranting  the  suspicion  that  the 
is  syphilitic, 

NEOPLASMS  (OANOER.  SABOOKA)  OF 
PERIOARDIUM. 


Cancer  and  sarcoma  of  the  pericardium  are 
They  are  always  secondary,  arising  either  in  connectioii  with 
nant  disease  in  adjacent  structures  or  following  its 
distant  organs. 

Morbid  Anatomy. — Growths  from  the  heart  may  encroad 
upon  the  pericardial  sac  and  involve  its  structure,  but  usually  the 
pericardium  becomes  implicated  from  malignant  disease  of  die 
astinal  glands,  oesophagus,  pleurae  or  lungs.  New  foimatknis  a^ 
fecting  the  pericardium  present  the  characteristic  morbid 
of  the  disease  which  is  present,  accompanied  by  difVuse  infiltrafki 
of  the  serous  and  subserous  tissues.  In  exceptional 
ous  nodules  appear  on  the  pericardium  associated  with  similar 
ditions  in  other  serous  membranes  secondary  to  cancerous 
elsewhere.  In  ail  conditions  of  morbid  growths  affecting'  the  peri- 
cardium, an  inflammatory  process  is  liable  to  be  induced-  ■  ■generally 
of  a  chronic  and  occasionally  of  an  acute  character. 

Symptoms.— New  formations  of  the  pericardium  are  frequently 
ijnr<:^o'^^ni/ahl(:  during  life, owing  to  the  absence  of  symptoms  or 
physical  si^jn-.  <  )n  the  other  hand,  there  may  be  evidences  of  peri- 
caniial  inflarniiialion  in  connection  with  the  general  appearance  of 
cachexia. 

Diagnosis.  'I  h<  dia;;no^i^  of  these  lesions  will  mainly  depend 
ii[>on  th*'  rcc'«;;nition  of  lh<-  di^c.ascd  conditions  in  some  other  part 
of  the-  borly.  in  < '.niuiictjon  -.vitl)  interference  with  the  functions  of 
the  trachea.  «i  -o;;h;t;.', u  .  ;iiid  liiii;»s. 

Prognosis.     '\\>'   pn»','.?i'»- i~  i>  dt.cidedly  unfavorable. 
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Treatment. — Treatment  will  obviously  avail  nothincr.  To  meet 
the  symptoms  and  palliate  the  consequences  of  the  disease  is  all  that 
can  be  done. 

PABASITES  OF  THE  PERICARDIUM. 

In  rare  instances  parasites  may  invade  the  pericardial  membrane. 
Hydatid  cysts  have  been  found  on  post-mortem  examination,  but 
none  have  been  recognized  during  life. 

Actinomycosis  affecting  the  pericardium  is  another  pathological 
curiosity  ;  cases  of  this  nature  have  been  described,  the  implication 
of  the  pericardium  being  associated  with  the  prCsSence  of  the  para- 
site in  other  parts. 

Another  rarity  is  the  presence  of  free  bodies  in  the  pericardial 
sac.  These  were  first  described  by  Bouchard  about  thirty  years 
ago.  They  were  the  result  of  detachment  from  a  fringed-ltke  sub- 
stance which  was  found  in  the  sac,  somewhat  like  that  found  in  the 
synovial  membrane. 

The  diagnosis  of  these  conditions  is  most  always  impossible. 
The  recognition  of  the  presence  of  the  parasite  in  other  organs  in 
association  with  pericarditis  should  lead  to  the  suspicion  of  impli- 
cation of  the  pericardium. 

CONGENITAL  ANOMALIES  OF  THE  PERICARDIUM. 

Congenital  defects  of  the  pericarciium  are  occasionally  observed. 
The  nature  and  rarity  of  the  malformations  do  not  permit  of  any 
classification,  Defects  generally  only  involve  a  part  of  the  sac. 
Sometimes  the  heart  lies  with  the  lungs  within  the  pleural  sac,  the 
visceral  layer  of  the  pericardial  membrane  enveloping  the  organ  : 
sometimes  the  pericardium  has  elongated  openings  through  which 
the  heart  protrudes  into  the  pleural  cavit>'.  Again,  the  pericardium 
is  found  to  be  gencraUy  adherent  Other  anomalies  which  have 
been  recorded  arc  adhesions  of  the  pericardium  to  the  diaphragm, 
and  pneumothorax  with  a  congenital  opening  into  the  pericardium. 

In  some  instances  the  pericardium  may  be  absent.  Diverticula 
have  been  reported  ;  they  are,  as  a  rule,  developed  from  pressure  of 
fluid  within.  They  are  formed  of  the  serous  layers  of  the  mem- 
brane which  protrude  through  a  rupture  of  the  fibrous  layer.  In 
some  instances  the  diverticulum  contains  fluid. 

Anomalies  of  the  pericardium  are  not  recognizable  during  life. 


SECTION  III. 
DISEASES  OF  THE  ENDOCARDIUM. 


ENDOCARDITIS. 


Endocarditis,  or  inflammation'  of  the  endocaFdium^  is 
confined  to  the  valves,  though  the  mural  layer  may  also 
The  disease  is  classified  as  acute  and  chronic.  The  acute  is  fiutkr  | 
divided  into  two  forms,  simple  acute  or  benign,  and  'infective  « 
malignant.  The  dividing  line,  however,  between  the  benign  wd 
malignant  varieties  is  by  no  means  always  clearly  defined,  dieatftt 
micro-oi^anisms  occur  in  both,  and  not  infrequently  on  post-tBor 
tem  examination  cases  are  found  to  be  identical,  whidh  Hlni*Ti^*y 
had  been  considered  to  be  of  different  types.  For  these  reasosi 
some  writers  disregard  this  division.  Nevertheless,  there  are  typi 
which  are  distinctly  benign,  and  which  form  the  greater  propoitiai 
of  cases,  and  those  which  are  distinctly  malignant 

Simple  Acute  Endocarditis. 

Synonyms. — Benign,  Papillary^  Vcrrucosc,  Exudative  and 
Rheumatic  Endocarditis. 

JBtiology. — Simple  acute  endocarditis  is  a  secondaiy  afiectioil ; 
cases  regarded  as  idiopathic  in  most  instances  are  dependent  upGfl 
some  undetermined  primal  source.  The  disease  may  occur  at  any 
period  of  life,  though  it  is  generally  confined  to  the  young,  princi- 
pally for  the  reason  that  the  affections  with  which  it  is  associated  are 
more  prone  to  occur  in  youth  and  early  adult  life.  A  previous  at- 
tack alsf)  predisposes  to  another. 

Investigations  all  tend  to  support  the  claim  that  simple  endocar- 
ditis shares  with  the  malignant  variety  an  infectious  origin,  or  at 
least  is  attciuicd  with   micro-organisms.      Pyogenic  organisms   are 
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frequently  found  on  the  diseased  valves,  especially  the  streptococ- 
cus and  staphylococcus,  though  other  cocci  and  bacilli  are  often 
observed.  The  streptococcus  pyogenes  is,  according  to  Frankel 
and  Saenger,  the  chief  excitant,  although  this  view  is  not  univer- 
sally accepted.  The  pneumococcus,  gonococcus,  bacillus  diphthc- 
ri£»  bacillus  coli  communis^  bacillus  anthracis,  are  also  found. 
Certain  special  forms  have  been  described,  namely,  the  diphococ- 
cus  endocarditidis  encapsulatus  and  the  micrococcus  endocarditidis 
regatus  of  Weichelbaum,  the  bacillus  endocarditidis  griseus  of 
Weichelbaum  and  Netter,  and  the  bacillus  immobilis  et  fcetidus  of 
Frankel  and  Saenger.  In  some  instances  only  one  variety  is  found  ; 
in  others,  several.  When  embolism  occurs  the  secondary  deposits 
will  be  attended  with  the  same  variety  of  organisms  as  are  observed 
in  the  heart. 

Latest  researches  in  bacteriology  compel  the  acceptance  of  the 
complete  identity  of  the  micro-organisms  of  both  mild  and  malig- 
nant forms  of  endocarditis,  yet  it  remains  to  be  demonstrated  why 
in  one  the  destructive  process  is  limited,  while  in  the  other  it  is  so 
extensive.  This  diflerence  may  be  explained  as  due  to  the  greater 
virulence  and  abundance  of  the  micro-organisms  in  the  malignant 
variety. 

As  to  the  relation  of  the  micro-organisms  to  those  diseases  com- 
monly known  to  give  rise  to  endocardial  inflammation,  we  may, 
with  our  present  knowledge  of  the  subject,  regard  these  bodies  as 
specific  poisons  associated  with  the  primary  affection.  It  is  quite 
probable  that  the  micro-organisms,  assisted  by  the  friction  produced 
by  the  current  of  the  blood  over  the  surface  of  the  valves,  fasten 
themselves  upon  the  latter  and  give  rise  to  the  characteristic  lesion. 

Of  the  diseases  which  are  recognized  as  the  causes  of  endocar- 
ditis, acute  articular  rheumatism  is  the  most  frequent.  It  is  vari- 
ously estimated  that  from  40  to  80  per  cent,  of -all  cases  are  of 
rheumatic  origin,  and  that  fully  one-third  of  the  cases  of  acute 
rheumatism  arc  complicated  by  endocarditis.  It  is  obvious,  there- 
fore, that  a  close  watch  must  be  kept  upon  the  heart  in  all  acute 
rheumatic  conditions.  The  occurrence  of  endocardial  complications 
seems  to  be  enhanced  when  many  joints  are  alTected,  and  when  the 
rheumatic  fever  is  intense,  though  this  is  not  necessarily  so,  for  they 
may  arise  during  the  course  of  the  mildest  forms  of  the  disjase. 
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When  endocarditis  occurs  with  acute  articular  riieumalij 
usually  appears  in  the  first  or  second  week  of  the  dtaeaae;    b 
on  the  other  hand,  be  the  first  manifestation  of  the 
cess,  the  arthritic  symptoms  appearing  later.     Uncler 
tions  the  endocardial  inflammation  may  be  of  pronounced 
while  that  of  the  joints  is  mild.     Doubtless  aotne  of  die 
idiopathic  cases  are  of  this  nature,  the  joint  symptoms  ben; 
slight  that  they  are  almost,  if  not  entirely,  overlooked. 
leaving  the  subject  of  rheumatism  as  an  aetiological  finctor  is 
endocardial  inflammation,  its  association  with  tonsillitis  and 
chorea  must  be  borne  in  mind,  thus  showing  that  it  may 
connection  with  rheumatism  in  any  of  its  forms,  regardless  of 
severity  or  mildness,  or  whether  it  is  typical  or  im^ular  is  k{ 
manifestations. 

Pneumonia  is  next  in  importance  in  the  causation  of 
ditis.     It  is  not,  however,  a  frequent  cause.     The  large  peroenHf  { 
due  to  rheumatism  leaves  but  a  small  proportion  to  other 
It  is  among  these  that  pneumonia  stands  first     Bright's 
especially  chronic  parenchymatous  nephritis,  must  also  be  legardrfl 
as  a  prominent  factor. 

Other  important  causes  are  the  specific  fevers,  notably 
fever,  more  rarely  typhoid,  diphtheria,  measles,  variola,  vaiicdi' 
and  erysipelas. 

Among  other  ciu.scs  arc  chronic  diseases  attended  with  debiHtf 
and  an;LMnia,  gout,  chronic  urethritis  (gonorrhoeal  rheumatisBi^ 
erythema  nodosum,  peliosis  rheumatica,  dyscrasia,  diabetes,  syp^ 
ilis,  extensiun  of  inflammation  from  the  myo-  or  pericardium  asi 
local  injury,  rrrgnanry  an<l  the  puerperal  state  are  also 
with  exciting  a  nn  iii|rsrrn«:r  of  acute  inflammation  in  chronic 
Tubcrcuidsi-.  niu  I  m1-,o  \)r  \\u\\u\c(\  in  the  aetiology  of  endocardU 
intlamnntifiii  1  hr. «  v.um  Iu-,  have  l)een  described  :  the  grianuhr, 
which  is  thr  nio.t  fpfjii.  ni,  iIm-  (a.s(M»us  and  the  ulcerative. 

Morbid  Anatomy.  I  In  «li*.<;iM-  is  characterized  chiefly  bytiie 
formiitinii  ..f  w.Mi.iiior,  Mf,  tJH-  s(-;ment  of  the  valves,  varying  ii 
size  Irntn  ili.  iw .  t  rniM<M.  l,M(lir.-.  In  that  of  a  pea.  These  cx- 
cn-sccn.r  .n.  \-,nu.\  nu  111.  .iiiLkt  "f  the  valves  opposed  tO  the 
blood  Miir.  j<t  .J,.,.,t  1-.,,  .,,  thr«<-  millimetres  from  the  nuuf[in. 
TIkv  Imv.    Im.!,  . '.ii.;,.im  .1  \n  .i   I  mw  of"  beads.     The  first  textunl 
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change  which  takes  place  is  reddening  of  the  serous  membrane. 
This  is  followed  by  opacity  and  thickening,  especially  on  the  free 
surface  of  the  valves,  causing  them  to  present  an  elastic  feeling  and 
swollen  appearance.  This  change  is  due  to  infiltration  of  the 
endocardium  with  young  cells,  the  process  beginning  in  the  layer 
of  flat  cells.  The  new  formative  cells  are  developed  from  those  of 
the  layer  beneath  the  endocardium,  and  from  the  leucocytes.  This 
hyperplasia  is  attended  with  softening  of  the  deeper  layers  of  the 
intercellular  structure  and  as  the  process  is  continued  the  inter- 
cellular substance  is  also  involved.  The  endothelial  cells  likewise 
play  an  important  part  by  assuming  a  tendency  to  proliferate. 
They  push  forward  the  endocardium  and  form  papillary  vegeta- 
tions. These  elevations  are  surrounded  in  the  deeper  layers  of  the 
endocardium  by  proliferations  of  tissue  which  is  not  distinctly 
limited,  but  which  shows  a  tendency  to  hyperplastic  formation  from 
the  periphery  to  the  centre.  There  is  no  exudation  on  the  villous 
projections,  but  coagula  are  found  upon  them,  for,  acting  like 
foreign  bodies,  the  fibrin  from  the  blood  which  is  separable  during 
the  process  of  acute  inflammation  becomes  deposited  upon  them. 
In  this  way  the  villi  may  assume  considerable  size,  some  conical  in 
shape  and  some  round.  At  first  they  are  very  small  and  numer- 
ous, so  as  to  present  a  granulated  appearance,  but  later  they  may 
become  as  large  as  peas.  Micro-organisms  are  often  found  in  these 
fibrinous  deposits.  The  new  formations  obviously  will  interfere  with 
the  passage  of  the  blood  through  the  valvular  orifices. 

Another  feature  of  endocardial  inflammation  is  that  it  is  almost 
always  confined  to  the  left  side  of  the  heart,  except  in  foetal  life, 
when  the  contrary  is  the  case.  This  is  generally  attributed  in  part 
to  the  fact  that  the  freshly  oxygenated  blood  is  more  favorable  to 
the  micro-organisms  concerned  in  the  inflammatory  process,  and  that 
after  birth  the  blood  in  the  left  side  of  the  heart  is  more  completely 
oxygenated,  while  in  foetal  life  this  is  the  case  in  the  right  side. 
Moreover,  the  left  side  of  the  heart  is  more  active  and  subjected  to 
greater  pressure,  while  in  the  foetal  life  the  right  side  is  subjected  to 
these  influences.  The  inflammatory  process  is  further  characterized 
by  a  tendency  to  secondary  sclerotic  changes,  which  causes  contrac- 
tion, shortening  and  deformity  of  the  valves  and  valvular  openings, 
as  described  under  chronic  endocarditis. 
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The  seat  of  lesion  corresponds  to  the  point  of  niaxinium 
but  the  mitral  valve  is  much  more  frequently  involv^ed  than 
aortic.  In  some  instances  the  chorda:  tendtnea;  are  also  inrplk 
and  in  exceptional  cases  the  infiammatory  changes  will  be  cor 
to  these  structures  alone.  Endocardial  inflammation  oflen  invi 
the  muscular  structure  of  the  heart.  This  myocarditis  ma>-e3 
to  some  depth  and  by  weakening  the  heart  walls  give  rise  to 
dilatation.     In  some  instances  it  may  cause  ventricular  aneurysm 

During  the  course  of  acute  endocardial  inflammation  tlicre. 
always  a  possibility  of  the  formation  of  emboli.  This  is  more 
to  occur  when  the  vegetations  are  large  as  they  are  then  more 
to  become  detached  by  the  force  of  the  blood  and  carried  to  vai 
parts  of  the  body,  particularly  the  brain,  spleen  and  kidneysj 
they  give  rise  to  embolic  infarcts.  This  serious  complication  is 
frequently  observed  when  acute  endocarditis  is  superimposed 
a  chronic  inflammation,  The  embolic  processes  are  as  a  rule  benipl 
and  simply  cause  obstruction  in  contradistinction  to  those  3S»\ 
ciatcd  with  malignant  endocarditis  when  they  form  metastatic  ab-| 
scesses. 

Symptoms. — ^The  clinical   history  of  simple  acute   endocardtol 
is  distinguished  in  many  instances  by  the   uncertainty  and  negatrn 
nature  of  its  symptoms  in  contrast  with  the  serious  results  whid 
frequently  follow  its  occurrence.      The   disease  will    often  exist] 
without   giving  evidence   of  subjective   symptoms.      In    manv  in- 
stances the  only  evidence  of  its  presence  is  the  development  ot  jI 
murmur.     Taking  into  consideration  the  insidiLHis   nature   of  the 
onset  of  endocardial  inflammation,  it  is  obviously  a  matter  of  the 
greatest  importance  that  a  close  surveillance  should  be   kept  upoa 
the  heart  during  the  course  of  any  disease  which  is  recognized  as*  I 
possible  factor  in  its  causation.      Pre-eminently  is  this  the  case  ditf' 
ing  the  acute  articular  rheumatism.     While  there  is  often  absen« 
of  subjective  phenomena,  which  could  be  regarded  as  distinctive, 
certain  symptoms  may  appear  ;  these  are  pain,  dyspnoea,  augmenti- 
tion  of  fever,  and  disturbance  of  the  heart  action.    Such  symptocni 


in  the  course  of  a  disease  liable  to  excite  endocarditis  are 


presuinp* 


tivc  evidences  of  the  presence  of  tlie  affection. 

Pain  is  not  a  marked  symptom.     It  is  more  a  feature  of  p^n- 
than  endocardial  inflammation.      When  present  it  is  generally  oft 
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dull,  aching  character.  In  some  cases  it  is  referred  to  the  epigas- 
trium, especially  in  children  in  whom  the  tendency  to  pericardial 
complications  is  more  marked. 

Distress  in  the  region  of  the  heart,  in  the  form  of  a  sense  of  con- 
striction or  weight,  is  sometimes  observed,  or  the  patient  may  com- 
plain of  being  constantly  aware  of  the  heart  action  from  the  strong 
pulsations  which  it  imparts.  The  pulse  at  first  is  strong  and  full ; 
later  it  becomes  feeble  and  irregular.  As  the  disease  progresses  the 
strength  of  the  heart  action  will  be  diminished,  as  evidenced  by  the 
more  feeble  character  of  the  pulse  ;  at  the  same  time  the  heart  itself 
will  appear  active,  thus  showing  that  while  its  irritability  increases, 
its  propulsive  force  is  weakened. 

Dyspnoea  is  a  variable  symptom.  There  is  usually  increase  of 
respiration,  but  true  dyspnoea  is  only  observed,  as  a  rule,  in  severe 
forms,  where  it  may  be  pronounced  with  symptoms  indicating  de- 
ficient aeration  and  feeble  circulation. 

In  some  instances  the  rheumatic  process  may  expend  itself  princi- 
pally and  almost  exclusively  on  the  endocardium,  the  articular  mani- 
festation being  so  slight  as  to  almost  escape  notice.  This  is  illus- 
trated in  the  case  described  in  connection  with  Figs.  6,  7  and  8. 

The  temperature  may  rise  abruptly  during  the  course  of  the  pri- 
mary disease.  It  is  seldom,  however,  more  than  102°  or  103°  F., 
but  may  rise  higher. 

In  the  rare  instances  when  emboli  follow  serious  complications 
may  occur  according  to  the  location  of  the  embolus.  This  condi- 
tion, however,  is  much  more  frequent  in  the  malignant  form  of  the 
disease.  An  important  feature  of  simple  endocarditis  is  the  possi- 
bility of  its  assuming  the  malignant  type.  This,  however,  does  not 
often  occur.  The  duration  of  the  disease  is  variable.  It  may  run 
its  course  in  two  or  three  weeks,  or  continue  for  several  months. 

Physical  Signs. — Inspection  may  show  at  the  commencement  of 
the  disease  increase  of  the  area  of  visible  impulse  and  irregularity 
of  the  heart  action.  Later  these  signs  may  be  indistinct.  The 
patient  will  usually  lie  on  his  back  or  left  side.  Palpation,  in  addi- 
tion to  confirming  the  signs  detectable  by  inspection,  shows  the 
heart  acts  with  greater  frequency  and  force,  but  subsequently  if  the 
walls  are  weakened  by  acute  dilatation  it  will  be  diminished  in  force. 
Percussion  will  not  disclose  any  change  unless  the  cavities  of  the 
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1  it-    N. —.Same  case  as  in  Fig.  6,  concluded. 

heart  become  distended  with  blood  from  feebleness  of  the  cardiac 
muscle,  when  there  will  be  .slight  increase  of  prsecordial  dulntss 
This  change  when  observed  will  be  confined  to  the  later  sta^^es 
the  disease. 

AtisiuiMtion  furnishes  the  most  reliable  evidence  of  the  presence 
of  endocarditis,  although  at  the  best  it  is  often  negative.  A  loud 
soft-blowing,  systolic  murmur  will  be  heard  over  the  valve  or  oriBd 
affected,  usually  with  the  greatest  intensity  at  the  apex,  ow^ing  to  tti\ 
fact  that  In  most  instances  the  seat  of  lesion  is  at  the  mitral  s 
ments.  When  produced  at  the  mitral  or  tricuspid  orifice,  in  addt 
lion  to  the  changes  in  the  endocardium,  there  may  be  an  insufii 
cicncy,  for  the  reason  that  there  is  shortening  of  the  chorda:^  tendln 
and  tumefaction  of  the  margins  of  the  valves.  If  the  aortic  valve 
the  seat,  mughening  of  the  endocardium  i^i  the  ventricle  will  be  t 
cause.  Under  these  conditions  the  murmur  will  be  heard  at  t 
second  interspace  at  the  right  edge  of  the  sternum.  Basic  murniu 
may  also  be  heard  in  the  area  of  the  pulmonary  orifice  to  the  left 
the  sternum,  but  are  functional  in  origin.      Before  the  developm 
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of  the  murmur  there  will  be  prolongation  of  the  first  sound  of  the 
heart  with  consequent  shortening  between  the  first  and  second 
sound.  This  is  a  sign  of  incipient  endocarditis.  It  arises  from  mi- 
tral insufficiency  or  from  roughening  of  the  mitral  curtains.  When 
due  to  the  former  there  will  be  increase  in  intensity  of  the  second 
sound  at  the  pulmonary  orifice.  All  diagnostic  murmurs  will  grow 
in  intensity  as  the  disease  advances.  Diastolic  murmurs  occur,  but 
are  exceptional. 

A  very  important  characteristic  of  recent  endocardial  murmurs  is 
the  limited  area  of  transmission.  This  is  owing  to  the  fact  that  in 
the  earlier  stages  of  the  disease  the  inflammatory  structural  changes 
are  not  sufficiently  organized  or  dense  to  permit  of  the  transmission 
of  murmurs.  The  presence  of  cardiac  murmurs,  even  when  asso- 
ciated with  symptoms  of  acute  disease,  is  not  always  positive  evi- 
dence of  acute  endocarditis,  for  it  has  been  demonstrated  that  de- 
generative changes  in  the  muscular  structures  of  the  heart  may  lead 
to  cnfeeblement  of  the  walls  and  papillary  muscles,  thus  causing 
imperfect  action  of  the  valves.  For  the  .same  reason  the  muscular 
tissue  of  the  orifices  may  undergo  changes  which  alter  the  size  of 
the  openings  and  prevent  perfect  closure  of  the  valvular  segments. 

X-Rav  Diagnosis,  see  Part  VII. 

Diagnosis. — The  diagnosis  will  rest  on  the  physical  signs,  though 
these  are  not  absolutely  invariably  trustworthy,  but  when  taken  in 
connection  with  the  symptoms  usually  associated  with  endocarditis, 
they  constitute  a  more  reliable  basis  of  diagnosis.  A  positive  indi- 
cation of  acute  endocarditis  is  the  development  of  a  murmur  which 
is  found,  after  repeated  examination,  to  have  developed  during  the 
course  of  a  disease  recognized  as  an  element  in  the  aetiology  of  en- 
docardial inflammation.  A  soft,  bellows-like  murmur  may  be  heard 
in  acute  febrile  disease,  yet  an  autopsy  will  show  freedom  from  en- 
docardial implication.  Murmurs  of  this  nature  are  functional,  and 
are  mostly  heard  over  the  aortic  area,  while  those  of  endocarditis 
are  generally  heard  over  the  mitral  area. 

Simple  acute  endocarditis  can  be  distinguished  from  pericarditis 
by  the  difference  in  the  physical  signs.  In  endocarditis  the  murmur 
is  more  diffuse  and  is  not  intensified  by  bending  forward  or  by  pres- 
sure of  the  stethoscope,  and  is  not  so  superficial  as  in  pericarditis. 
Again,  the  signs  of  effusion  with  diminution  of  the  cardiac  impulse 
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and  absence  of  the  friction  murmur  are  phenomena  present  in  pc&l 
carditis,  but  absent  in  endocarditis.     The  coexistence  of  pericanfc 
and  endocarditis  must  be  borne  in  mind.    Old  endocardial  mumiuiij 
may  be  confused  with  recent,  but  the  latter  are  more  generally  dw= 
acterized  by  the  limited  area  of  diffusion  and  absence  of  h^^ertropfcy. 

Aortitis,  though  rare,  may  lead  to  confusion  in  the  diagnosis dl 
endocarditis.  It  is  characterized  by  a  more  rapid  pulse  and  tk 
prominence  of  pain,  which  appears  along  the  spine  and  prsecodSi 
region,  and  is  aggravated  by  motion. 

Prognosis. — The  outlook  is  favorable  as  regards  bfe,  as  mo<| 
patients  recover  from  simple  acute  endocarditis,  but   the   intlaninoi- 
tory  process  frequently  results  in  deformities  of  the  valves  and  on- 
fices,  leaving  the  heart  in  a  permanently  impaired  condition.     Pr^ 
manent  lesions  are  less  liable  to  occur  in  children  than  in  adults,  bu] 
in  early  childhood  the  outlook  is  more  serious  on  account  of  thefrt 
quency  of  pericardial  complications,  which  may  prove  fatal,  and  tkl 
greater  liability  of  the  recurrence  of  rheumatism,  which  may  furthcrl 
damage  the  heart  structures.    The  fact  that  the  affection  may  a^isuni? 
a  malignant  type  should  be  borne  in  mind.     The  possibility  ofem^ 
holism  of  the  different  viscera  as  manifested  b)^  hemiplegia,  enla^g^ 
ment  of  the  spleen  and  albuminuria,  complicatjons  which  frequcntiv 
terminate  unfavorable  cases,  must  also  be  taken  into  considcrati'^n 

Treatment. — Inasmuch  as  endocarditis  in  the  great  majorit)*<^j 
instances   a}j[)ears  secondarily  in   connection  with  other  affections, 
the  first  question  of  treatment  is  the  efficacy  of  prophylaxis.      The 
frequency  of  the  implication  of  the  serous  membranes  of  the  heart 
in  acute  articular  rheumatism,  especially  the  endocardium,  renderfj 
the  question  of  prevention  during  the  course  of  that  affection  or 
of  paramount  importance,  especially  when  the  serious  sequela;  are] 
taken  into  consideration.    The  preventive  measures  directed  again^ 
complications  of  this  nature,  as  discussed  under  the  treatment 
pericardial   inflammation,  applies  with  equal   force  to  endocardil 
Of  these  measures,  the  internal  administration  of  colchicine  sh< 
of  physiological  action  and  the  application  of  cold  to  the  pr^ecorJ 
dium  commend  themselves  to  the  writer.      Caton,  of  Kdinburgh/ 
strongly  advocates  the  application  of  a  succession  of  small  blister 


*  On  the  Prevention  of  Valvular  Disease, 
Journal*  Apn),  1899. 
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The  salicylates,  while  of  undoubted  value  in  acute  articular  rheuma- 
tism, are  often  disappointing  as  preventives  of  endocarditis.  The 
alkaline  treatment  is  endorsed  by  the  older  writers ;  one  to  three 
drachms  of  the  bicarbonate  of  potassium  in  aqueous  solution  may 
be  administered  daily  until  the  urine  becomes  alkaline. 

The  importance  of  rest  cannot  be  too  greatly  emphasized.  Pa- 
tients should  be  kept  in  bed  as  quiet  as  possible,  and  every  effort 
which  might  tax  the  heart  should  be  avoided.  The  sick  room  should 
be  free  from  draughts,  but  well  ventilated.  .  Flannels  should  be  ap- 
plied over  the  chest  and  blankets  may  be  substituted  for  sheets. 
The  diet  may  be  liberal  but  light,  consisting  mainly  of  milk.  Stim- 
ulants may  be  necessary  and  should  be  given  freely  if  the  heart 
shows  indications  of  weakness.  Hot  applications  to  the  praecordial 
region  are  useful  adjuvants  for  the  relief  of  pain.  On  the  other 
hand,  cold  in  the  form  of  ice-bags  or  Leiter's  coil  may  be  preferred. 

Warm  baths  at  a  temperature  of  90°  to  100°  F.,  repeated  from 
one  to  three  times  during  the  twenty-four  hours,  will  prove  of  ser- 
vice for  their  sedative  effect  upon  the  heart  and  nervous-system. 

All  treatment  is  necessarily  influenced  by  the  primary  disease. 
In  the  instance  of  acute  articular  rheumatism  the  salicylates  are  of 
undoubted  utility. 

The  following  remedies  prescribed  according  to  their  especial  in- 
dications should  constitute  the  principle  line  of  treatment. 

Aconitum  is  useful  in  the  first  stage  in  sthenic  cases,  when  there 
is  high  fever,  anxiety,  restlessness,  pain  and  tendency  to  pulmonary 
congestion. 

Veratrum  viride  may  be  used  in  the  early  stages  in  preference  to 
aconite,  when  the  heart  action  is  more  violent,  with  symptoms  of 
pulmonary  congestion,  without  the  restlessness  and  anxiety  which 
indicates  aconite.  It  may  be  given  when  the  pulse  is  quick  or  the 
reverse. 

Ferrum  phospfwricum  may  be  given  in  place  of  aconite  in  the 
early  stages  when  there  is  fever,  soft,  full,  quick  pulse,  shooting 
pains,  worse  on  motion,  and  absence  of  the  irritability  which  usually 
calls  for  aconite,     It  appears  to  act  better  in  the  young. 

Bryonia  will  prove  of  service,  especially  in  rheumatic  cases,  when 
there  is  pain  of  a  sticking  character.  It  is  regarded  as  effective  in 
preventing  the  exudation  of  lymph.    It  may  be  advantageously  ad- 
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ministered  in  alternation  with  aconite,  or  in  association  with 
salicylates,  that  is,  during  the  intervals  bet\v-een  the  doses  d 
latter. 

Bviiaihmna  is  a  remedy  w  liich  will  be  called   for  when  there 
symptoms  of  irritation  and  congestion  of  the  brain.      It  acts 
when  the  first  stage  is  passing  into  the  second,  and  when  there; 
symptoms  of  pra^cordial  aching,  throbbing  beneath   the  sli 
with  strong  pulsations  which  jar  the  head  and  neck.      The 
action  will  seem  strong  with  irregular  contraction.      Tlie  remcdfi 
often  indicated  in  children. 

Colchicum  is  a  remed)'  of  great  importance  in  rheumatic 
gouty  cases,  especially  when  aconite  has  failed.  Violent  actioai 
the  heart,  with  strong  pulsations,  excessive  palpitation  with  t< 
pain  in  the  prtecordial  region,  quick,  small  and  thready  pulse, 
to  its  selection.  The  tincture  or  the  alkaloid  should  be  gnwl 
When  using  the  latter,  either  as  a  preventive  of  endocarditis  dttri2|| 
acute  articular  rheumatism  or  for  the  attack  itself,  give  three  to 
drops  of  a  solution  of  one  grain  to  one  ounce  of  alcohol,  everylwl 
or  three  hours,  decreasing  the  dose  if  physiological  effects  are  pns^l 
duced.* 

Cactus  grandifl or  us  ts  useful  in  nervous  palpitations  of  thediseastj 
Pain  and  oppression  and  the  well  known  characteristic  sensation  ii| 
the  heart  being  grasped  are  its  chief  indications. 

Spigelia  is  of  special  value  in  cases  of  rheumatic  origin  with  w\ 
in  the  region  of  the  apex,  of  a  knife*like  character,  with  tendenq 
to  radiation. 

Kalmia  is  indicated  by  the  presence  of  shooting,  stabbing  pajml 
in  the  heart,  with  great  dyspntjea  and  feeble  pulse.  RheumalicI 
endocarditis  with  pain  shifting  from  one  point  to  another. 

Rhus  toxvB  indicated  in  those  forms  of  endocarditis  which  accoa}-! 
pany  articular  rheumatism  where  the  joint  pains,  tiotwithstandincl 
their  severity,  induce  restlessness  and  cause  the  patient  to  attemptj 
to  move  about.  A  tendency  to  assume  the  typhoid  or  nialii 
form  is  another  important  indication. 

Arscmcum  is    usually  regarded    as    limited    to    endocarditi? 
Bright's  disease  and  that  of  the  malignant  type.     While  it  does  not] 


•  Practice  of  Medicine,  W.  C.  Goodno,  Phitadelpbiaj  1897, 
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control  inflammation,  it  will  prove  useful  in  the  paroxysms  of  pal- 
pitation and  attacks  of  cardiac  syncope.  It  may  also  be  given  in  the 
later  periods  when  dyspnoea,  weak,  irregular  pulse,  mental  agita- 
tion, anxiety,  anasarca,  hepatic  congestion  and  albuminuria  are 
prominent  symptoms. 

Digitalis  must  be  given  with  caution,  if  at  all.  When  the  myo- 
cardium-is involved  its  use  is  attended  with  danger. 

Other  remedies  are  cimicifuga,  pulsatilla,  caulophyllum,  ledum 
and  arnica. 

The  salts  of  ammonium,  particularly  the  carbonate,  may  be  ad- 
ministered continuously  with  a  view  of  obviating  intracardial  coag- 
ulation of  the  blood.  If  this  accident  should  occur,  strychnine  and 
alcoholic  stimulants  should  be  freely  given  in  conjunction  with  the 
ammonium. 

During  convalescence  complete  rest  should  be  maintained. 
The  patient  must  be  kept  in  bed  until  after  all  acute  symptoms 
have  subsided,  and  for  some  weeks  after  apparent  recovery  he 
should  remain  perfectly  quiet,  so  as  to  avoid  any  strain  upon  the 
valves  or  heart  walls.  This  is  especially  imperative  when  murmurs 
remain.  During  this  period,  such  remedies  as  aurum,  graphites, 
potassium  iodide  and  sulphur  may  be  administered  with  a  view  of 
causing  absorption  of  the  products  of  inflammation. 

Malignant  Endocarditis. 

Synonyms. — Acute  Infectious  Endocarditis  ;  Ulcerative  Efuiocarditis  ; 
Mycotic  Endocarditis ;  Diphtheritic  Endocarditis. 

Malignant  endocarditis  is  an  infectious  disease  of  comparative 
rarity,  characterized  by  suppuration  and  ulceration  of  the  valves  of 
the  heart,  and  the  presence  of  micro-organisms  of  virulent  activity. 
It  usually  develops  in  the  course  of  some  primary  infectious  or  sep- 
tic disease  amid  symptoms  of  a  severe  type.  In  exceptional  cases 
it  may  apparently  occur  idiopathically. 

.£tiology. — The  infectious  nature  of  malignant  endocarditis  is 
very  decided  and  has  been  recognized  since  Koch  discovered  the 
bacillus  of  tuberculosis  in  1882.  The  diseases  which  enter  into  its 
causation  are :  Pneumonia,  rheumatism,  the  specific  infectious 
fevers,  empyema,  diphtheria,  septicaemia,  pyaemia,  puerperal  fever, 
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gonorrhoea,  Bright's  disease,  dysentery  and  malaria!  infection.  Thus 
it  will  be  observed  that  the  conditions  which  may  give  rise  to 
malignant  endocarditis  resemble  to  a  certain  extent  those  which 
produce  the  milder  form,  but,  as  a  rule,  the  former  originates  in 
connection  with  septic  diseases,  while  the  latter,  in  most  instances, 
occurs  as  a  complication  of  acute  rheumatism  and  diseases  of  a  less 
infectioiis  character.  The  nature  of  the  lesion,  however,  is  not  neces- 
sarily determined  by  the  form  of  the  original  affection,  for  malignant 
types  may  be  excited  by  rheumatism,  and  the  mild  may  be  caused 
by  sepsis.  Pneumonia  is  a  more  frequent  cause  than  was  formerly 
supposed,  as  endocarditis  when  associated  with  it  is  apt  to  be  of  the 
malignant  tyjx:.  In  septic  diseases  the  malignant  endocardial  process 
may  be  either  simply  a  part  of  the  general  disease  or  a  local  mani- 
festation. Sometimes  tt  constitutes  the  chief  pathological  factor  on 
account  of  the  affinity  of  the  micro-organisms  for  attacking  the 
valves  of  the  heart*  The  presence  of  chronic  valvulitis  is  an  im- 
portant predisposing  cause.  In  sixty-nine  fatal  cases  Goodhart 
found  this  lesion  present  in  stxty-one  ;  according  to  other  observers 
it  is  less  frequent 

Malignant  endocarditis^  as  stated  elsewhere,  shares  with  the  sim- 
ple form  the  same  bacteriology,  but  no  satisfactory  reason  has  as 
yet  been  assigned  for  its  greater  malignancy,  nor  for  the  change  of 
the  milder  form  into  the  malignant.  The  specific  irritant  is  proba- 
bly the  streptococcus  pyogenes,  though  the  pneumococcus,  sta- 
phylococcus, gonococcus,  bacillus  coli,  bacillus  anthracis  and  cer- 
tain special  forms  as  mentioned  under  the  aetiology  of  the  milder 
variety  are  also  found. 

Morbid  Anatomy, — The  pathological  changes  arc  generally  lo- 
cated in  the  left  side  of  the  heart.  The  mitral  valve  on  its  auricular 
surface,  and  the  aortic  on  its  ventricular,  are  most  frequently  in- 
volved. In  rare  instances  the  pathological  process  is  confined  to 
the  right  side. 

There  are  three  types  of  lesion  :  the  vegetative,  suppurative  and 
ulcerative.  In  the  early  stages  vegetations,  such  as  are  observed  in 
the  milder  forms  of  the  disease,  appear  on  the  segments  of  the 
valves.  These  varj'  in  size  from  a  pin  head  to  a  pea,  and  are  of  a 
grayish -yellow  colon  They  possess  a  strong  tendency  to  necrosis, 
which  is  liable  to  spread  and  destroy  more  or  less  of  the  endocar- 
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dium.  Histologically  these  bodies  are  composed  of  g^ranubtial 
tissue  covered  with  granular  and  fibrillated  fibrin,  containing  nuincM 
ous  micro-organisms.  Their  interior  is  prone  to  suppurate  afl 
to  the  formation  of  abscesses,  which  rupture  and  result  either  il 
perforation  or  in  aneurysmal  sacs,  the  result  of  subsequent  dislH 
tion  of  the  abscess  cavities  with  blood.  Ulcerations  are  also  ^1 
quent ;  they  may  be  only  slight  erosions,  but  often  are  deep  oil 
result  in  perforation.  In  some  instances  the  walls  of  the  heart  h^l 
come  involved  in  the  >.ame  pathological  processes  as  are  obsemil 
in  the  valves,  or  mural  and  valvular  lesions  may  be  combined.  Ttol 
condition  is  not  common.  I 

The  ulcerative  process  may  cause  great  destruction,  and  involvtl 
the  chorda:  tendincx,  and  perforate  the  septum  or  even  the  ventridt  I 
A  prominent  feature  is  the  formation  of  emboli.      The  vegetation  I 
become  loosened,  aiul   are  carried   by  the  circulation    to   dif!efciitl 
parts  of  the  botly.  giving   rise  to  infarctions  and  emboli,  vi'hichasrl 
especially  liable  to  locate  in  the  spleen  and  kidneys,  and  with  kis  I 
frequency  in  the  cerebral  meninges,  intestines  and  integument.   Soae^  I 
times  these  detached  bodies  will  be  of  sufficient  size  to  obstruct  large  I 
vessels.     Saturated  with  the  products  of  inflammation,  they  foro 
suppurating  infarcts  wherever  they  locate.     They  vary  in    nurabo 
from  two  or  three  to  several   hundred.      In  some  cases  they  will 
cause  softening  of  the  coats  of  the  vessels  at  the  point  where  they 
become  arrested,  and  give  rise  to  aneurysmal  dilatations.    The  serous 
cavities  and  joints  will  also  become  involved,  and  examination  wiB 
show  the  presence  of  purulent  exudation. 

Symptoms. — Diversity  of  clinical  manifestations  and  absence  rf 
distinctive  features  in  the  serious  phenomena  whicli  accompany  tliC 
disease  is  characteristic  of  malignant  endocarditis.  Errors  in  diag- 
nosis arc  not  infrequent  ;  in  many  instances  the  lesion  has  remained 
unrecognized  until  revealed  by  the  autopsy.  The  fact  that  the  dis- 
ease  arises  secondarily  and  often  forms  a  component  part  of  a  general 
infection  frequently  obscures  the  true  condition.  At  the  same  time 
symptoms  indicating  the  presence  of  a  grave  lesion  are  always  pres- 
ent, although  those  which  point  distinctly  to  the  heart  may  be  slight 
or  entirely  absent ;  as,  for  example,  when  the  disease  occurs  as  a 
complication  of  pneumonia,  meningitis  or  empyema.  Cases  of  this 
type  are  those  which  are  likely  to  remain  unrecognized  during  life. 
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n  others  heart  symptoms  are  more  prnnouriced.  There  may  be 
cordial  pain,  palpitation,  oppression  and  disturbances  of  the  cir- 
culation. These  symptoms  are  more  likely  to  be  observed  when 
ithe  condition  arises  in  connection  with  chronic  valvular  disease  and 
I  rheumatism. 

Intensity  of  the  inflammatory  process,  general  infection,  emboli 
and  unfavorable  prognosis  are  features  which  distinguish  malignant 
endocarditis  from  the  milder  form  of  the  disease.  The  frequency 
of  embolic  complications  which  may  involve  any  organ  is  especially 
characteristic. 

From  the  standpoint  of  symptomatology  the  disease  is  described 
under  four  forms,  namely  :  the  septic,  the  typhuid,  the  cerebral  and 
the  cardiac.  It  is  also  classified  as  acute,  subacute  and  chronic. 
The  acute  follows  the  septic,  typhoid  and  cerebral  varieties  ;  the 
subacute  and  chronic,  the  cardiac. 

The  septic  form,  as  the  term  implies,  is  that  which  arises  from 
septic  and  py^-emic   diseases,  and   is  more   commonly  observed   in 
connection  with  puerperal  fever,  and  infected  wounds  and  inflam- 
mations.     It   presents  the  general   symptoms  of  scptica-mia   and 
septico-pyiemia»  being  ushered  in  with  severe  rigors  and  chills,  fol- 
lowed by  a  temperature  which  runs  high,  but  which  fluctuates  to  a 
I  marked  degree.     As  the  temperature  falls  there  is  profuse  perspira- 
I  tion.     These  symptoms,  commonly  observed  in  all  forms  of  sepsis, 
,  are  usually  pronounced  in  this  variety  of  malignant  endocarditis. 
The  fact  that  they  arc  recurrent  frequently  suggests  simulation   of 
malarial  poisoning.     The  pulse  will  be  extremely  variable  and  will 
undergo  rapid  change,  ranging  all  the  way  from  one  hundred  to 

Sane  hundred  and  fifty  per  minute.  During  the  pyrexia  it  will  be 
compressible  and  often  dicrotic  and  irregular,  while  during  the  in- 
tervals of  the  febrile  attack  it  may  fall  to  normal  or  subnormal. 
Digestive  disturbances  are  pronounced,  tliere  will  be  no  desire  for 
food,  coated  tongue,  diarrhiea,  and  tympanitic  distention.  General 
prostration  and  an^ernia  will  be  rapid,  l^xamination  of  the  heart 
may  reveal  the  presence  of  murmurs,  or  all  evidence  of  any  valvu- 
lar defects  may  be  absent.  Systolic  murmurs  in  the  mitral  and 
tricuspid  regions  are  common  and  valuable  aids  to  diagnosis,  al- 
though not,  as  a  rule,  at  all  characteristic,  as  the  same  phenomena 
may  be  heard  during  any  disease  attended  with  high  fever. 
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The  heart  impulse  in  most  all  cases  will  appear  feeble  and  th< 
area  of  dulness  will  show  general  enlargement.  There  may  be 
dyspnoea^  palpitation  and  cyanosis,  especially  if  there  are  mural 
changes.  ^ 

The  typhoid  form  bears  a  strong  resemblance  to  its  prototype 
and  might  easily  be  mistaken  for  it,  were  it  not  that  its  onset  is  dif- 
ferent, being  attended  with  severe  chills  and  rigors,  which  appear 
suddenly  in  the  course  of  the  original  disease  with  which  the  endo- 
cardial complication  is  associated.  The  temperature  in  these  cases 
will  be  high  and  will  continue  so  with  uneven  fluctuations.  The 
pulse  at  first  will  be  regular,  but  later  is  quick,  compressible  and 
dicrotic,  the  respirations  quick  and  superficial.  An  eruption  simi- 
lar to  that  of  typhoid  may  appear,  but  is  not  identical  with  it. 
Sordes  collects  on  the  teeth,  the  tongue  may  be  red  with  furred 
edges  in  the  earlier  stages,  or  it  may  be  cracked  and  fissured 
later  it  is  the  dry,  brown  tongue  usually  seen  in  typhoid  states.  Ii 
rare  instances  the  parotid  and  salivary  glands  will  swelf.  Prostra-^ 
tion  will  be  rapid  and  nervous  symptoms,  such  as  delirium,  stupor, 
and  coma  will  follow.  As  the  disease  advances,  diarrhoea  and 
meteorism  will  appear.  Pain  in  the  region  of  the  heart  may  be 
present,  and  sometimes  there  will  be  oppression  and  cyanosis,  but,  ^ 
as  a  rule,  cardiac  symptoms  are  few.  H 

The  cerebral  form  includes  those  cases  in  which  the  brain  and 
meninges  are  involved.  The  symptoms  resemble  those  of  menin- 
gitis and  cerebro-spinal  meningitis.  Frequently  it  is  difficult  to 
realize  that  cerebral  and  meningeal  lesions  are  not  the  sole  causes. 
In  cases  of  this  type  associated  with  pneumonia,  pneumococci  hav< 
been  found  in  the  meningeal  exudation. 

The  cardiac  type  includes  a  large  number  of  cases.     They  ai 
those  which  have  previously  been  subject  to  chronic  valvular  dis- 
ease, and  are  characterized  by  a  tendency  to   run   a  subacute   or 
chronic  course  which  may  continue  for  several  months.     The  onset 
is    insidious.      Tlie    fxitient    complains    of  malaise,    is    weak    an< 
anaemic.     There  will  be  fever  with  exacerbations,  which  may  be  th< 
first  symptum  noticed.     In  other  cases  the  affection   may  appear 
like  rheumatic  arthritis.     After  these  syniptoms  have  continued  for 
a  few  days,  rigors,  followed  by  fever  and  profuse  perspiration,  will 
appear.     The  temperature  may  rise  to  f04°  F,  and  fall  shortly  to' 
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normal.      There  may  be  an  interval  during  which  the 

remains  normal,  then  the  rigors  and  fever  will  return. 

this  tratn  of  symptoms  continues  for  weeks  and  even  fDOodis^     A 

resemblance  to  malaria  will  also  be  noticed  in  this  fomu     Some 

cases  will   undergo  distinctive  valvular  changes  and  thus  renxn'e 

any  doubt  as  to  the  nature  of  the  afTection. 

The  presence  of  emboli,  which  lias  previously  been  mentioned  as 
a  prominent  feature  of  malignant  endocarditis,  is  common  to  iM 
varieties.  Hence,  in  conjunction  with  each  type  of  the  disease  sm 
described,  the  possible  occurrence  of  symptoms  which  charadcasir 
the  presence  of  these  phenomena  in  various  parts  of  the 
must  always  be  taken  into  consideration. 

Sudden   hemiplegia  points   to  cerebral  embolism  ;    pain  Is 
lumbar  region  with    ha^maturia   indicates  the  kidneys  arc  tiw  i 
Embolic  inflammation  occurs  in  the  meninges,  pleurse,  ltia^| 
toneum  and  joints,  and  various  affections  of  the  mucous 
arise  from  the  same  source.    The  skin  is  not  only  the  neat  4d 
ties  of  rashes,  but  sudden  purpuric  blotches  a!so  occur 
of  grave  significance  and  important  aids  to  diagnosis.    Odlcr 
toms  common  to  all  varieties  are  enlargement  of  the  splfloi  • 
buminuria.     Abscess  of  the  parotid  gland  and  retinal 
occur  in  rare  instances. 

PnvsiCAL   Signs, — These  may  be  entirely  negatj\-e, 
majority  of  instances  a  systolic  murmur  will  be  heard, 
the  area  of  cardiac  dulness  is  cr)mmon.     Indefrnit 
must  be  said  to  characterize  the  physical  signs  of 
carditis.     Murmurs  arc  difficult  to  locate  with  any 
racy,  and  when  heard  they  may  vary  from  day  to  da^ 
ventitious   sounds  which  are  mo.st  frequent   arc 
mitral  and  aortic  murmurs,  reduplication  of  the  fint 
heart,  and  soft  systolic  murmurs  over  the  pulnum^fr 
valves. 

The  presence   of  systolic   murmurs   considered 
with  symptoms  which  point  to  the  presence  of 
dial  inflammation  may  be  regarded  as  a  valuabl- 
The  second  sound  of  the  heart  will  also  someti 
even  when  no  lesion  has  been   recognized, 
ease  may  be  present  with  its  characteristic  signs 
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trophy  ;  also  pericarditis  with  its  friction  murmur,  which  may 
pear  as  an  additional  complication. 

Diagnosis,  — it  may  be  readily  understood  from  the  c< 
symptomatolo^'y  and  often  vague  and  ilfy-defined  physical 
that  the  recognition  of  malignant  endocarditis  is  at  times  at 
with  difficulty.  The  previous  history  and  the  circumstances  I»l 
tending  each  case  must  always  be  carefully  considered.  Sev«| 
rigors,  early  high  temperature  and  embolism,  if  accompanied  m 
symptoms  indicating  acute  endocardial  complications,  are  suffides 
to  enable  the  diagnosis  to  be  made  readily.  Again,  when  the  W 
tory  is  clear,  the  presence  of  rigors  and  high  fever,  with  sympto© 
of  embolism,  may  be  regarded  as  suggestive  of  malignant  endear 
ditis.  even  in  the  absence  of  symptoms  pointing  to  the  heart.  Ei» 
boii,  it  must  be  borne  in  mind,  while  a  characteristic  feature  fj] 
malignant  endocarditis,  is  also  observed  in  the  mild  form  of  dtl 
disease,  but  to  a  much  more  limited  degree.  Moreover,  in  the  in* 
lignant  form,  emboli  give  rise  to  metastatic  abscesses,  while  in  tl^l 
simple  or  benign  they  only  cause  obstruction. 

A  continuous  fever,  fluctuating  and  appearing  like  that  of  malanil 
with  the  presence  of  a  cardiac  murmur,  or  even  in  the  absence «>] 
any  abnormal  heart-sound,  may  be  regarded  as  suggestive  of 
lignant  endocarditis,  provided  there  are  no  evidences  of  suppuralioi] 
and  the  possibility  of  malarial  infection  has  been  eliminated  by  thf 
proof  of  the  absence  of  plasmodium  malaria;  in  the  blood. 

In  the  cardiac  variet>^  the  diagnosis  is  attended  with    less  diffi- 
culty.    The  presence  of  rigors,  high  fever,  with  extreme  fluctua-! 
tions  and  profuse  perspiration  in  cases  which  are  the   subjects  d\ 
chronic  valvular  diseases,  together  with  the  history,    will    usually 
enable  a  diagnosis  to  be  made  in  most  cases. 

The  diseases  with  which  malignant  endocarditis  are  more  likely ' 
to  be  confounded  arc,  stpticiemia  and  pyaemia,  malaria,  acute  tuber* 
culosis,  meningitis  and  typhoid  fever. 

From  septic  and  pyaemic  diseases  it  is  frequently  impossible  to* 
make  any  differentiation,  for  the  endocardial  implication  may  coih] 
stitute  simply  a  part  of  the  general  infection.  In  all  forms  of  sqjlic 
disease,  whether  complicated  with  endocarditis  or  not,  there  is  4 
characteristic  temperature,  pulse  and  skin.  The  only  means 
ascertaining  the  presence  of  endocarditis  under  tlit:se  circumstances  I 
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I  is  tlie  manifestation  of  cardiac  symptoms  and  the  physical  signs  of 
If  a  cardiac  lesion . 

I        A  bacteriological   examination  of  the  blood  is  the  most  positive 

I  means  of  diagnosing  cases  of  septico-pyctmic  origin.     To   make 

I  the  examination,  proceed  as  follows  :   Disinfect  the  finger  of  the 

I  patient  first  by  washing  with  soap,  ether  and  bichloride  solution. 

Sterilize  the  lancet,  then  puncture  the  finger,  and  receive  the  blood 

on  a  platinum  needle,  which  has  been  previously  sterilized  by  heat 

and  thoroughly  cooled.     Cultures  may  then  be  made  as  deemed 

most  convenient.     When  larger  quantities  of  blood  are  desirable, 

use  a  fine,  hollow  needle,  such  as  Is  usually  employed  for  intra- 

I  venous  injection.      Draw  the  blood   from  a  vein  which  has  been 

I  rendered  prominent  by  bandaging.     An  important  point  in  these 

examinations  is  that  the  blood  should  be  drawn  during  the  chill  or 

height  of  the  fever*  as  the  micro-organisms  are  most  abundant  at 

this  period.     The  result  of  examination  will  always  show  the  prcs- 

,  cnce  of  pyogenic  organisms  in  septico-py^mia. 

Intermittent  quotidian  and  tertian  malarial  fevers,  especially  those 
%  arietics  which  arise  in  highly  malarial  climates  and  which  follow  a 
protracted  course,  may  present  many  of  the  appearances  of  malig- 
nant endocardial  inflammation  of  the  cardiac  t}'pe.  In  these  in- 
stances malignant  endocarditis  maybe  distinguished  by  the  absence 
of  Plasmodium  malari*Te  in  the  blood,  by  the  negative  effect  of  quinine, 
and  in  .some  cases  by  the  presence  of  embolism  and  the  physical 
signs  of  cardiac  disease. 

Acute  tuberculosis  is  not  so  liable  to  be  confused  with  endo- 
carditis, from  the  fact  that  there  are  often  clinical  features  which 
will  remove  all  elements  of  doubt  In  acute  tuberculosis  there  are 
frequently  manifestations  of  the  implication  of  certain  organs,  more 
especially  the  lungs  and  brain.  In  the  former,  examination  will  re- 
veal the  signs  of  consolidation  and  the  presence  of  tubercle  bacilli 
in  the  sputum.  Again,  in  general  tuberculosis  Uie  fluctuations  of 
the  puise  and  temperature  are  more  unifomi,  the  perspiration  shows 
a  decided  tendency  to  come  on  at  night,  and  the  emaciation  is 
more  rapid,  while  the  absence  of  any  pathological  physical  signs  of 
cardiac  lesion  is  a  feature. 

Purulent  meningitis  bears  such  a  strong  resemblance  to  the  cere- 
bral form  of  the  disease  that  no  differential  diagnosis  is  possible, 
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unless  the  history  of  the  case  or  the  presence  of  cardiac  symptoms 
will  enable  a  distinction  to  be  made. 

The  typhoid  form  presents  many  points  of  similarity  to  typhoid 
fever ;  at  the  same  time  there  are  marked  differences  which  may  be 
summarized  as  follows  : 

Malignant  Endocarditis.  Typhoid  Fever. 

Some  disease  liable  to  cause  endocardial  Condition  of  patient  generally  good  be- 

complications  present.  fore  attack. .    In  some  instances  there  is  a 

history  of  an  epidemic. 
Rarely,  if  ever,  primary.  Always  primary. 

No  prodroma.  Prodroma  marked. 

Onset  sudden  in  the  course  of  a  disease  Onset  usually  insidious.     No  other  dis- 

liable  to  cause  it.  ease,  as  a  rule,  present. 

Commences  with  severe  rigors  and  chills.  Chills,  if  present,  are  very  slight. 

Temperature   rises  with  great  rapidity,  Temperature   rises    slowly,    fluctuations 

falls  and  rises  again,  with  marked  fluctua-       not  so   marked,  prc^ressive   step-like  in- 
tions.  crease. 

Blood  shows  signs  of  leucocytes.  Blood  shows  decrease  of  leucocytes  and 

the  presence  of  typhoid  bacillus. 
Diazo  reaction  rare  in  urine  in  any  dis-  Diazo- reaction  in  about  90  per  cent,  of 

ease  but  typhoid  fever.  typhoid  cases.     .\n  important  element  in 

diagnosis,  especially  when   considered  in 
conjunction  with  clinical  history. 
Widal  test  negative.  Widal  test  positive. 

Embolism  a  feature  of  the  disease.  Embolism  rare. 

Loud  systolic  murmurs  often  present.  Soft  systolic  murmurs  may  sometimes  be 

observed. 

Certain  infective  diseases,  such  as  variola,  cerebro-spinal  menin- 
gitis, may  sometimes  present  clinical  phenomena  so  closely  re- 
sembling those  of  malignant  endocarditis,  that  it  is  only  after  a  cer- 
tain time  has  elapsed  that  the  conditions  can  be  differentiated. 

Finally,  there  are  cases  in  which  the  symptoms  arc  so  indefinite 
that  the  recognition  of  the  true  condition  is  impossible. 

Prognosis. — This  is  decidedly  unfavorable.  Mo.st  cases  run 
their  course  at  the  most  in  five  or  six  weeks.  Some  terminate 
fatally  in  a  few  days.  The  subacute  form  may  continue  for  several 
months  and  sometimes  recover. 

Treatment. — Treatment  has  not  been  attended  with  favorable 
results.  Rest  and  cjuiet  should  be  enjoined  and  the  strength  sup- 
ported by  a  liberal  and  frequent  administration  of  concentrated 
liquid  foods  and  alcoholic  stimulants.  .Strychnine,  strophanthus 
and  digitalis  will  be  neces.sary  to  sustain  the  heart. 
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Lachesis  is  of  service  in  severe  forms  of  endocardial  complica- 
tions which  occur  in  connection  with  septico-pyaemic  diseases  and 
malignant  infectious  fevers.  It  is  indicated  by  great  depression  of 
the  nerve-centres,  especially  of  the  pneumogastric,  as  evidenced 
by  cardiac,  laryngeal  and  bronchial  irritation,  ecchymoses,  haemor- 
rhages from  the  mucous  surfaces,  disorganization  of  the  blood,  a 
constant  sense  of  suffocation,  dyspnoea,  rapid,  feeble,  intermittent 
pulse  and  a  general  typhoid  state. 

Crotalus  is  recommended  for  the  same  types  of  the  disease.  It 
possesses  indications  very  similar  to  those  of  lachesis,  but  with 
greater  intensity  of  action.  Profound  depression  of  the  nerve-cen- 
tres, rapid  disorganization  of  the  fibrin  of  the  blood,  ecchymoses, 
mucous  haemorrhages,  low  muttering  delirium  and  coma  are  symp- 
toms which  point  to  its  administration. 

Naja  is  mentioned  by  some  writers,  but  does  not  appear  to  have 
been  used  to  any  considerable  extent. 

Arsenicum  will  at  times  prove  of  service  in  the  typhoid  condi- 
tions when  there  is  great  restlessness,  gastro-enteric  irritation,  pro- 
found prostration  and  other  symptoms  which  especially  indicate  ad- 
ministration of  the  drug. 

Other  important  remedies  are  baptisia,  br>'onia,  rhus,  acidum 
muriaticum,  belladonna,  hyoscyamus  and  agaracine. 

The  antiseptic  remedies,  such  as  quinine,  salol,  resorcin,  naphthol, 
the  salicylates,  and  the  sulpho-carbolates,  have  been  very  generally 
employed.  Of  these,  quinine  seems  to  have  met  with  the  most  gen- 
eral approval.  It  should  be  given  in  full  dose,  five  to  twenty  grains 
every  four  hours,  during  the  stage  of  the  decline  of  fever.  Dr. 
Jousset,  of  Paris,  recommends  aconite  in  full  doses  of  the  tincture 
to  be  given  during  the  stage  of  fever  in  conjunction  with  the  qui- 
nine during  the  apyrexia. 

Serum  Therapy. — The  treatment  which  bids  fair  to  lend  a  brighter 
aspect  to  the  prognosis  of  malignant  endocarditis  is  serum-therapy. 
While  it  is  true  that  the  method  is  still  to  a  certain  extent  in  the 
stage  of  experimentation,  there  are  sufficient  evidences  of  its  success 
to  warrant  its  use  in  serious  cases  of  septico-pyaemic  origin,  espe- 
cially as  at  the  present  time  it  appears  to  be  the  most  hopeful  re- 
source in  these  serious  forms  of  disease. 

Antistreptococci  serum  is  antitoxin  which  has  been  used  in  grave 
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forms  of  septic  infection,  including  those  associated  with  end^ 
ditis.      It  is  recommended  by  some  writers  to  be  given  in  all 
etics  of  septicemia,   but  according  to   Marmorek*    the  actioQ 
the  serum  is  limited  to  those  varieties  of  sepsis  which  arise 
the   presence   of  the   streptococcus   pyogenes^   the    most 
form  of  septicemia  ;  infections  due  to  the  staphylococcus,  the 
lus   coli    conimynis,  the   gonococcus,  and   the    Talaxnon-Fi 
coccus  are  not  amenable  to  the  action  of  the  serum.      The 
is  given  by  subcutaneous  injection  into  the  areolar  tissue  of  the 
eral  abdominal  walL     The  syringe  and  skin  should   previously !i 
ceive  the  most  thorough  sterilization  and  antisepsis,  respecti 
The  surface  should  be  prepared  by  washing  with  an  ethereal 
tion  of  soap,  then  washed  %vith  bichloride,  I— looo,  and  s 
with  boric  add.     The  dose  ranges  from  30  to  45  c»c.  in 
four  hours.     The  usual  dose  is  first  1 5  c.c,  and  after  tia^elvc 
to  ex. ;  in  se\ere  cases  25  ex.  for  the  lirst  dose,  repeated  3l 
end   of  twenty-four    hours.     The    British  Institute   of    P 
Medicine  recommends  20  ex.  for  the  initial  dose,  followed  by 
same  quantity  if  the  temperature  does  not  fall.    At  present  the 
titioner  must  rely  upon  the  instructions  which  accompany 
de  of  serum. 

CoUtargolum^  which  has  been  comparatively  recently  su 
employed,  may  be  used  in  all  forms  of  septicaemia.  In  endocr^ 
ditis,  when  serious  symptoms  of  septico-pysemic  infectioii  predo» 
nate,  it  is  a  remedy  which  should  be  considered.  It  is  a  ■of- 
poisonous  allotropic  sil\*er  which  is  permanently  soluble  in 
and  albuminous  fluids,  and  is  an  effective  general  antiseptic  wbd 
can  be  introduced  into  the  ^^em  without  causing  either  local  n 
action  or  general  poisonous  eficcts.  It  remains  metalltc  siiirtr  8 
sterile  blood  or  l>mph  ;  but  in  the  presence  of  palhogcoic 
or  thdr  toxins  it  enters  into  combination  and  acts  as  an 
agent.  Introduced  into  the  system  by  inunction  of  tbe 
or  hypodermically,  or  by  the  mouth  in  capsules,  or  in  solutioiL  ^ 
applied  locally  to  wounds,  it  enters  the  lymphatics  and 
dissolved  in  the  Mood  The  £kccs  frequently  become 
black,  but  argyrta  ne%er  occuriw     Cotlargolum  is  usually 
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loyed  in  the  form  of  tlic  unguentum  Crede  as  an  inunction  ;  any 

rface  of  the  body  may  be  selected,  preferably  the  back,  buttocks 

and  lotns.     The  single  dose  for  adults  is  3  grams  (45  grains)  ;  for 

ladolescents,  2  grams  (30  grains);  and  for  children,  i  gram  (15 
grains)  ;  thoroughly  rubbed  into  the  cleansed  skin  for  from  twenty 

I  to  thirty  minutes,  and  not  washed  off  Three  inunctions  upon 
three  successive  days  arc  required  in  all  cases,  and  the  ointment  is 
to  be  used  subsequently  as  indicated*  The  remedy  has  been  suc- 
cessfully employed  in  pure  and  mixed  forms  of  infections  of  staphy- 
lococcus and  streptococcus  and  other  bacteria.  In  recent  cases  it  is 
said  to  exert  a  rapid  curative  action,  and  in  those  of  a  more  chronic 
nature  it  is  also  efiective,  provided  it  is  used  before  secondary 
changes  in  the  vital  organs  have  occurred.  It  has  been  employed 
in  conjunction  with  injections  of  antistreptococci  serum. 

Normal  sahne  solution  in  the  form  of  intravenous  or  subcutane- 
ous injections  have  given  favorable  results  in  infections  of  all  varie- 
ties. As  it  is  not  likely  that  the  small  amount  of  saline  fluid  which 
is  introduced  into  the  circulation  can  produce  destruction  of  the 
toxins,  it  is  probable  that  a  renewal  of  physiological  action  is  in- 
duced. Whate\^er  the  action,  this  agent  has  proved  to  be  a  means 
of  saving  life. 

During  the  administration  of  antistreptococci  scrum  and  collar- 
golum  remedies  to  maintain  the  heart  should  be  administered.  Of 
these,  strychnine  stands  first ;  ^^  to  -^^  grain  should  be  given  every 
two  to  four  hours,  according  to  indications. 

CHRONIC  VALVULAR  DISEASE  OF  THE  HEART. 

Synonyms.- — Chronic  Endocarditis^  Chronic  Interstitial  Ettdocar* 
ditis.  Chronic  Vaivniitis,  Heart  Disease. 

Valvular  disease  of  the  heart  signifies  all  conditions  of  imperfect 
action  of  the  valvular  mechanism  which  arise  from  structural 
changes.  These  lesions  include  the  morbid  processes  which  de- 
stroy the  integrity  of  the  valves  and  orifices,  those  which  involve 
the  pjapiliary  muscles  and  chordae  tendineas,  and  those  which  affect 
the  heart  walls  and  lead  to  dilatation  and  consequent  incompe- 
tency.     In  the  last  instance  the  valves  themselves  may  sometimes 
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much  less  frequent  occurrence.     In  fatal  cases  the  evidences  ofi 
docarditis  are  found  in  inflammatory  deposits  on   the  valves. 
certainly  points  to  rheumatism  as  the  common    causal  factor 
case   recentl)'  observed  by  the  writer  showed   the   presence  tft 
mitral  systolic  murmur  and  hypertrophy  which    followed 
which  in  turn  developed  after  tonsillitis.    There  were  no  other 
ifestation  of  rheumatism.     This  case  illustrates  very  aptly  the 
ence  of  endocarditis  in  the  more  unusual  forms  of  rheumatic  ii 
tion^  as  well  as  its  association  with  chorea. 

Erythema  nodosum,  according^  to  Trousseau,  may  occur  \uthe| 
docarditis,  and  there  does  not  appear  to  be  any  doubt  but  that 
former  is  a  manifestation  of  rheuipatic  infection. 

Chronic  endocarditis  and  atheroma,  after  acute  endocarditis, 
the  chief  sources  of  valvular  disease.  These  conditions  occur 
the  most  part  during  middle  and  after-life,  and  clinically  are  ii 
possible  to  separate.  They  are  chronic  from  their  incipienc)' 
are  mainly  dependent  upon  the  presence  in  the  blood  of  toxic 
chemical  irritants,  namely,  uric  acid,  alcohol,  lead,  syphilis, 
upon  the  effects  of  mechanical  causes.  These  groups  of  a^tiolo^l 
cal  factors  all  tend  to  degenerative  changes  of  an  interstitial  2^1 
atheromatous  nature.  In  some  instances  such  changes  are  simar 
part  of  the  retrogressive  influence  of  age,  while  in  others  they  an 
the  results  of  arthritic  and  renal  disease.  Persons  of  a  goutr 
rheumatic  diathesis  may  develop  chronic  v^alvular  disease  wti-l 
out  ever  experiencing  any  manifestations  of  acute  arthritic  disturb-j 
ance.  Bright's  disease  may,  in  like  manner,  set  up  chronic  inter- 
stitial changes.  It  also  is  a  fact  that  Bright's  disease  may  arise  fnje| 
valvular  aftections  of  the  heart  as  well  as  be  their  cause.  Al< 
may  act  by  inducing  changes  which  are  the  results  of  its  ii 
effects  on  the  endocardial  surfaces  giving  rise  to  chronic  inflamnu-l 
tion,  or  by  constant  over-stimulation  it  may  produce  dilatation,  hv' 
pertrophy  and  interstitial  degeneration,  or  it  may  give  rise  to  dii'l 
thetic  conditions  which  are  liable  to  excite  endocardial  changes, 

Degenerative  processes  which  originate  in  the  heart  walls,  eil 
from  strain  or  from  loss  of  elasticity  of  the  heart  muscle,  are  tk] 
result  of  atrophic  and  other  retrogressive  changes.      These  con<fi^ 
tions  may  also  affect  the  papillary  muscles  and  chordae  tendinc*,! 
causing  stretching  in  some  parts  and  shrinking  in  others.      Tlnl 
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latter  is  most  frequent.  The  natural  outcome  is  dilatation  with  in- 
adequacy of  the  auric ulo-ventricular  valves,  owing  either  to  distor- 
tion of  their  attachments  or  widening  of  the  orifices  ;  the  valves 
themselves  under  these  circumstances  may  either  remain  intact  or 
may  participate  in  the  degenerative  process.  Dilatation  of  the  heart 
from  any  cause  may  prevent  proper  want  of  closure  of  the  valves 
and  consequent  insufficiency.  Atheroma  plays  an  important  part 
in  these  changes. 

Mechanical  influences  include  muscular  strain,  as  induced  by  any 
long-continued  muscular  effort  and  dirfect  violence,  and  are  import 
tant  causal  factors  in  the  production  of  degeneration  of  the  heart 
structures.  In  the  first  instance  dilatation  and  valvular  insufficiency 
may  occur,  or  chronic  endocardial  and  atheromatous  changes  of  the 
valves  and  myocardium  may  arise.  The  primary  causes  of  the  de- 
generative processes  lie  in  the  undue  pressure  to  which  the  aorta  is 
subjected  by  occupations  which  call  for  great  exertion  or  which  ne- 
cessitate working  in  a  constrained  position,  as  in  the  case  of  miners, 
hammerers  and  porters,  as  well  as  among  athletes  who  over-train, 
and  those  who  suddenly  endeavor  to  perform  some  feat  rcqmring  a 
great  amount  of  prolonged  muscular  action.  Strong  muscular 
efforts  which  require  holding  the  breath  and  fixation  of  the  chest 
walls  and  prolonged  closure  of  the  epiglottis,  necessarily  cause 
compression  of  the  contents  of  the  thorax,  and  in  consequence  their 
effect  is  exerted  on  the  heart.  Under  these  circumstances  the 
column  of  blood  in  the  aorta  is  put  under  high  pressure  and  a 
greater  effort  on  the  part  of  the  valves  will  be  required  ;  at  the 
same  time  the  increase  in  pressure  in  the  aorta  will  demand  more 
force  from  the  ventricles  to  cxpe!  their  contents  ;  hence  more  pres- 
sure is  also  put  upon  the  mitral  valves  and  chordit  tendine;e.  The 
constant  and  continuous  effect  of  these  forces  in  time  will  give  rise 
to  degenerative  changes. 

High  arterial  tension  as  observed  in  renal  disease,  gout  and  other 
diathetic  conditions  will  have  a  similar  effect.  The  strain  on  the 
valve  is  not,  it  is  true,  so  intense  as  under  the  conditions  mentioned, 
but  is  more  continuous  and  incessant  ;  and  as  this  Ntatc  of  the  cir- 
culation is  frequent  in  middle  age  it  accounts  for  a  large  proportion 
of  cases  which  occur  at  this  time  of  life. 

Injury  to  the  valves  is  an  occasional,  but  unusual,  cause.    It  may 
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much  less  frequent  occurrence.     In  fatal  cases  the  evidences  of « 
docarditis  are  found  in  inflammatory  deposits  on   the  valves. 
certainly  points  to  rheumatism  as  the  common   causal  factor, 
case   recently  observed   by  the  writer  showed   the    presence  oli 
mitral  systolic  murmur  and  hypertrophy  which    followed  cht 
w^hich  in  turn  developed  after  tonsiUitis.    There  were  no  other 
ifestation  of  rheumatism.     This  case  illustrates  very  aptly  the 
ence  of  endocarditis  in  the  more  unusual  forms  of  rheumatic  idk-l 
tion,  as  well  as  its  association  with  chorea. 

Er^^thema  nodosum,  according  to  Trousseau,  may  occur  with 
docarditis,  and  there  does  not  appear  to  be  any  doubt  but  thati 
former  is  a  manifestation  of  rheuijiatic  infection. 

Chronic  endocarditis  and  atheroma,  after  acute  endocarditis, 
the  chief  sources  of  valvular  disease.  These  conditions  occur 
the  most  part  during  middle  and  after-life,  and  clinically  arc  li 
possible  to  separate.  They  are  chronic  from  their  incipiencj* 
are  mainly  dependent  upon  the  presence  in  the  blood  of  toxical^! 
chemical  irritants,  namely,  uric  acid,  alcohol^  lead,  syphilis,  isA 
upon  the  efiects  of  mechanical  causes.  These  groups  of  ;etiol< 
cal  factors  all  tend  to  degenerative  changes  of  an  interstitial  jtil 
atheromatous  nature.  In  some  instances  such  changes  are  simj^T 
part  of  the  retrogressive  influence  of  age,  while  in  others  they 
the  results  of  arthritic  and  renal  disease.  Persons  of  a  gouty* fl^l 
rheumatic  diathesis  may  develop  chronic  valvular  disease 
out  ever  experiencing  any  manifestations  of  acute  arthritic  disturi^l 
ance.  Bright's  disease  may,  in  like  manner^  set  up  chronic  inter- 
stitial changes.  It  also  is  a  fact  that  Bright's  disease  may  arise  froffll 
valvular  aflections  of  the  heart  as  well  as  be  their  cause.  Alcoht^l 
may  act  by  inducing  changes  which  are  the  results  of  its  irntafltj 
effects  on  the  endocardial  surfaces  giving  rise  to  chronic  inflami 
tion,  or  by  constant  over-stimulation  it  may  produce  dilatation, 
pertrophy  and  interstitial  degeneration,  or  it  may  give  rise  to 
thetic  conditions  which  are  liable  to  excite  endocardial  changes. 

Degenerative  processes  which  originate  in  the  heart  walls,  eitbtfl 
from  strain  or  from  loss  of  elasticity  of  the  heart  muscle»  arc  tk| 
result  of  atrophic  and  other  retrogressive  changes.  These  condi- 
tions may  also  affect  the  papillary  muscles  and  chordae  tendinc^l 
causing  stretching  in  some  parts  and  shrinking  in  others.      Thll 
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latter  is  most  frequent.  The  natural  outcome  is  dilatation  with  in- 
adequacy of  the  auriculo-ventricular  valves,  owing  either  to  distor- 
tion of  their  attachments  or  widening  of  the  orifices ;  the  valves 
themselves  under  these  circumstances  may  either  remain  intact  or 
may  participate  in  the  degenerative  process.  Dilatation  of  the  heart 
from  any  cause  may  prevent  proper  want  of  closure  of  the  valves 
and  consequent  insufficiency.  Atheroma  plays  an  important  part 
in  these  changes. 

Mechanical  influences  include  muscular  strain,  as  induced  by  any 
long-continued  muscular  effort  and  dirfect  violence,  and  are  impor^ 
tant  causal  factors  in  the  production  of  degeneration  of  the  heart 
structures.  In  the  first  instance  dilatation  and  valvular  insufficiency 
may  occur,  or  chronic  endocardial  and  atheromatous  changes  of  the 
valves  and  myocardium  may  arise.  The  primary  causes  of  the  de- 
generative processes  lie  in  the  undue  pressure  to  which  the  aorta  is 
subjected  by  occupations  which  call  for  great  exertion  or  which  ne- 
cessitate working  in  a  constrained  position,  as  in  the  case  of  miners, 
hammerers  and  porters,  as  well  as  among  athletes  who  over-train, 
and  those  who  suddenly  endeavor  to  perform  some  feat  requiring  a 
greiat  amount  of  prolonged  muscular  action.  Strong  muscular 
efforts  which  require  holding  the  breath  and  fixation  of  the  chest 
walls  and  prolonged  closure  of  the  epiglottis,  necessarily  cause 
compression  of  the  contents  of  the  thorax,  and  in  consequence  their 
effect  is  exerted  on  the  heart.  Under  these  circumstances  the 
column  of  blood  in  the  aorta  is  put  under  high  pressure  and  a 
greater  effort  on  the  part  of  the  valves  will  be  required ;  at  the 
same  time  the  increase  in  pressure  in  the  aorta  will  demand  more 
force  from  the  ventricles  to  expel  their  contents ;  hence  more  pres- 
sure is  also  put  upon  the  mitral  valves  and  chordae  tendineae.  The 
constant  and  continuous  effect  of  these  forces  in  time  will  give  rise 
to  degenerative  changes. 

High  arterial  tension  as  observed  in  renal  disease,  gout  and  other 
diathetic  conditions  will  have  a  similar  effect.  The  strain  on  the 
valve  is  not,  it  is  true,  so  intense  as  under  the  conditions  mentioned, 
but  is  more  continuous  and  incessant  ;  and  as  this  state  of  the  cir- 
culation is  frequent  in  middle  age  it  accounts  for  a  large  proportion 
of  cases  which  occur  at  this  time  of  life. 

Injury  to  the  valves  is  an  occasional,  but  unusual,  cause.    It  may 
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arise  from  direct  violence  from  some  external  agency,  or 
may  occur  spontaneously  from  muscular  effort  on   the  part  of  I 
patient,  such  as  lifting,  violent  attempts  of  respiration  and  fot 
coughing.     The  rupture  may  be  complete  or  partial ^  and  is 
likely  to  involve  the  aortic  valve. 

HiTemorrhage  of  the  valves  is  a  possible,  but  rare,  cause.    The 
monary  valves,  from  the  nature  of  their  structure,  cannot,  in 
probability,  be  affected,  but  the  auriculo-ventricular   \'alves  ff 
their  vascularity  may  become   the   seat   of  a   haemorrhage  wl 
forms  the  starting-point  of  valvular  disease,     ClinicalK"    this  a*1 
dition  is  obscure. 

Morbid  Anatomy. — The  pathological  processes  operative  »| 
chronic  diseases  of  the  valves  and  orifices  of  the  heart  are  thickcfr 
ing,  sclerosis,  adhesion  and  atheroma.  The  usual  seat  of  lesioQi 
the  endocardium  of  the  valves  and  orifices,  but  it  may  also  be  tk 
of  the  heart  walls,  from  whence  the  valve  structures  become  impli- 
cated by  extension.  When  the  valves  are  primarily  involved  the  I 
changes  will  frequently  be  confined  to  the  free  margins  or  the  basts  I 
of  the  segments.  When  seated  on  the  auriculo-ventricular  valitJ 
the  inflammatory  changes  will  first  appear  on  the  auricular  surfaor 
when  on  the  semilunar  valves  they  will  be  observed  on  the  ventiic* 
ular  side. 

Thickening  is  the  first  visible  change.  It  is  the  immediate  eficcl 
of  an  overgrowth  of  fibrous  tissue  which  ari.ses  from  inflanimaiion 
in  which  there  is  proliferation  of  the  endothelial  cells  and  a  rouml 
cell  infiltration  of  the  subendothelial  tissue,  which  becomes  organ- 
ized into  fibrous  tissue.  This  change  first  makes  its  appearance  on 
the  free  borders  of  the  leaJlets.  The  next  change  is  that  of  con* 
traction  and  induration  which  follows  as  the  result  of  the  presence 
of  hyperplasia.  The  shrinkage  of  the  newly  foroied  tissues  causes 
shortening  of  the  curtains  of  the  valves  and  curls  the  margins  of  the 
cusps.  Thus  a  perfect  adaptation  of  the  segments  to  the  valvular 
openings  will  not  be  possible  and  insufficiency  is  the  result.  At  the 
same  time  the  deformed  valves  may  cause  obstruction.  Under  the<c 
conditions  the  aortic  cusps  are  often  rolled  back  and  adherent, 
though  their  edges  may  remain  movable.  In  the  case  of  the  mitral 
valve  the  tendinous  attachment  of  the  papillary  muscle  frequently 
contracts  and  draws  the  valve  out  of  place. 
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P  The  adhesive  process  first  begins  at  the  base  of  the  segments  and 
may  extend  upwards  and  lead  to  constriction.  Excessive  adhesion 
of  the  valvular  segments  along  their  free  margins  may  reduce  the 
orifice  to  a  button-hole,  as  observed  from  the  auricular  surface. 
This  condition  may  occur  at  the  aortic  orifice  to  a  moderate  de- 
gree, but  is  more  common  at  the  mitral  orifice,  except  in  the  case 
of  children. 

Vegetations  on  the  cusps  and  at  the  orifice  are  often  the  cause  of 
obstruction.  They  will  be  found  upon  the  surface  most  exposed 
to  the  flow  of  the  blood-current.  They  var>^  in  size  and  are  at- 
tended with  shrinkage  and  contraction. 

Degeiterative  changes  constitute  an  important  element  in  the  pa- 
thology of  all  forms  of  valvular  disease.  They  may  follow  the 
chronic  inflammatory  process  in  the  endocardium  or  may  arise  in 
the  heart  walls  and  secondarily  impair  the  functions  of  the  valves. 
In  the  case  of  the  endocardium  sclerosed  patches  are  often  associ- 
ated with  fatty  and  calcareous  changes.  The  former  arc  more  par- 
ticularly observed  on  the  endocardium  of  the  left  side.  They  also 
appear  on  the  opposed  surfaces  of  the  cusps  and  give  rise  to  dis- 
turbances. Calcareous  degeneration  is  observed  in  old  cases,  either 
in  localized  areas  or  coexistent  with  the  diseased  tissue.  A  lime- 
like infiltration  of  the  adherent  sclerosed  cusps  may  occur  which,  in 
extreme  cases,  may  convert  the  valves  into  a  calcified  mass.  Bony 
rings  are  also  found  which  further  impede  the  mobility  of  the 
valves. 

Fatty  degeneration  leading  to  necrotic  ulceration  and  destruction 
of  tissue  is  frequent  in  old  cases,  especially  on  the  mitral  and  aortic 
cusps.  This  type  is  characterized  by  some  writers  as  imiocarditis 
chronica  nniiignam. 

Aneurysmal  dilatations  may  also  occur  in  the  substance  of  the 
valves.  They  arise  from  the  effect  of  blood-pressure  upon  ulcera- 
tions, and  are  more  commonly  observed  associated  with  the  mitral 
valve.  Rupture  of  one  of  the  chorda;  tendinea^  may  occasionally 
be  found  as  a  result  of  ulceration  or  aneurysmal  dilatation. 

When  the  aortic  valves  arc  the  scat  of  lesion,  the  changes  brought 
about  by  the  morbid  processes,  as  above  described,  will  give  rise  to 
an  obstruction  to  the  out-flowing  blood-current^  and  at  the  same 
time,  owing  to  the  inability  of  the  segments  to  close  perfectly,  a  di- 
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astolic  back  flow  into  the  left  ventricle  occurs.      The  aortic  r 
which   the  valvular  segments  are  attached  will   also    become 
cated,  undergoing  thickening,  sclerosis  and,  finally,  atheromat -  . 
generation.     Similar  changes  will  be  observed  in  the  aorta.  wbot| 
thickened  athertmiatous  patches  will  generally  be  found  in  tlici?' 
cending  arch  and  also  in  the  aortic  segments.      Kxtension  of  trir 
sclerosis  and  atheroma  to  the  coronary  arteries   constitute  a  vcr 
important  feature. 

Changes  of  the  same  nature  occur  when  the   mitral  valves  ir 
involved,  the  deformities  which  are  produced  resulting   in   insu*?^ 
ciency  and  stenosis.    As  the  diseased  conditions  advance  the-. 
the  papillary  muscles  and  chorda?  tendinea:,  which  undergo  cor.ir^. 
tion  and  rigidity.     This  results  in  not  only  affecting  the  valves,  tt.  ' 
causes  narrowing  of  the  orifice.     In  the  early  period  of  mild  form  f 
of  mitral  stenosis  a  circle  of  vegetations  will  appear  on  the  aunci-  ' 
lar  surface  of  the  mitral  orifice,  the  edges  of  which   subsequent)^  • 
become  hardened.     These  changes  will  in  time  become  involved  i 
a  sclerotic  process  which  will   make  it  impossible  for  the  valves  to 
be  forced  back  against  the  ventricular  walls  during  diastole  on  ac 
count  of  the  cohesion  of  the  valvular  structures  and  the  contraction 
of  the  chords  tendineae,  which  draw  the  leaflets  of  the  valves  tovk-ard 
the  apex  of  the  heart. 

Implication  of  the  endocardium  of  the  walls  and  of  the  heart 
muscle  itself  arises  much  more  frequently  from  extension  of  the  in- 
flammatory process  frum  the  valves  than  from  primary  involvement 
The  seat  of  lesion,  under  these  circumstances,  discloses  grayish- 
white,  elevated  patches  which  involve  the  underlying  muscular 
structure.  This  condition  favors  the  deposition  of  fibrin,  and  the 
presence  of  an  ulcerated  surface  or  fibrinous  deposit  on  the  valve 
will  account  for  the  formation  of  emboli.  The  embolic  processes, 
as  in  acute  endocarditis,  will  generally  apjxrar  in  the  spleen,  brain, 
kidneys  or  liver  In  cases  of  long  standing,  muscular  degenera- 
tion will  generally  be  found  in  the  form  of  sclerosed  patches  and 
fibroid,  fatty  and  calcareous  changes.  These  types  of  myocardial 
degeneration  will  more  frequently  be  observed  in  aortic  areas,  es- 
pecially when  there  are  atheromatous  changes  in  the  coronary  ar* 
teries. 

When  the  function  of  the  valves  suffer  interference  from  causes' 
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apart  from  those  connected  directly  with  the  cusps  which  may  re- 
main normal,  the  morbid  changes  operative  are  those  which  arise 
from  structural  changes  in  the  myocardium,  papillary  muscles  and 
chordae  tendineae.  The  ventricles  may  be  so  dilated  that  there  is 
want  of  correspondence  between  the  valvular  structures  and  the 
heart  chambers,  or  the  papillary  muscles  and  chordae  tendineae  un- 
dergo atrophic  degenerative  processes  which  diminish  their  func- 
tions. Stretching  of  the  valvular  openings  may  also  occur  from 
severe  strain,  which  produces  loss  of  tone  and  elasticity  of  the  heart 
muscle.  These  conditions  result  in  auriculo-ventricular  insufficiency, 
and  are  .called  relative  incompetence. 

In  case  of  disease  of  the  right  side  of  the  heart  the  morbid  pro- 
cesses are  of  a  similar  nature.  A  separate  discussion  therefore  is 
not  necessary. 

As  a  consequence  of  these  morbid  anatomical  changes  in  the 
heart,  a  long  series  of  phenomena  manifest  themselves.  Some  are 
intimately  associated  with  the  heart  itself,  and  some  are  the  more 
direct  results  of  interference  with  the  general  circulation.  All  are 
of  important  significance. 

Obstructive  lesions  are  attended  with  diminution  of  the  blood- 
supply  beyond  the  point  of  interference  of  blood-flow.  This  will 
result  in  a  lessening  of  the  pressure  and  a  lowering  of  nutrition  in 
the  obstructed  area  and  consequent  hypertrophy. 

Insufficiency  is  characterized  by  a  loss  of  blood-pressure  beyond 
the  affected  locality  in  consequence  of  the  regurgitation.  The  effect 
is  more  marked  in  the  peripheral  circulation. 

Symptoms, — A  valvular  lesion  may  manifest  itself  by  distinc- 
tive symptoms  or  it  may  remain  latent,  being  discoverable  only  on 
post-mortem  examination.  The  latter  is  more  likely  to  occur  when 
the  disease  arises  in  connection  with  atheroma  or  sclerotic  endocar- 
ditis. These  conditions  may  escape  recognition  from  the  fact  that 
they  are  exceedingly  subtile  in  their  course,  and,  owing  to  a  favor- 
able condition  of  the  patient,  compensation  is  often  readily  estab- 
lished and  maintained.  When  endocardial  changes  are  limited  to  the 
walls  and  the  valves  remain  intact,  chronic  inflammatory  and  degen- 
erative changes  may  exist  for  a  long  period  without  giving  rise  to 
symptoms.  Sometimes  the  presence  of  these  conditions  will  only 
be  made  known  by  the  products  of  inflammation  being  thrown  off 
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in  the  circulations  and  locating  as  emboli  in  the  brain,  lung5» 
neys,  spleen  or  retina,  where  they  are  the  sources  of  profound 
turbanccs. 

In  many  instances  the  origin  of  valvular  disease  is  insidious  ir 
the  morbid  condition  may  persist  for  a  considerable  period  withiV| 
attracting  attention,  In  a  large  number  of  cases  the  presence c('i 
murmur  will  be  the  only  symptom,  and  the  patient  will  be  unox 
scious  of  anything  wrong  with  the  heart.  Many  cases  of  this 
ture  will  continue  unchanged  for  an  indefinite  period,  while  othr 
owing  either  to  the  progress  of  the  disease  or  to  some  cxtrano  - 
influence,  or  to  the  combined  effects  of  both,  will  develop  symptonr 
the  future  depending  on  the  ability  of  compensation  to  inaitttsi 
itself.  It  may  therefore  be  .said  that  there  are  two  classes  of  oso 
in  valvular  disease  :  those  in  which  compensation  is  adequate,  w 
do  not  present  any  symptoms  other  than  the  phy^sical  signs, 
those  in  which  compensation  shows  evidences  of  weakening 
manifested  by  the  development  of  grave  symptoms* 

Onset  and  Eaklv  Symptoms  or  Failini;  Compensation. 
withstanding  it  is  important  to  know^  the  period  when   the  dii 
process  began  to  invade  the  valve  structures,  this  knowledge  wu 
in  most  instances,  be  limited  to  the  cases  which  can  be  traced  to!k, 
consequences  of  acute  endocardial  inflammation »  notably  those 
ing  in  connection  with    rheumatism.      The  early  symptoms 
appear  in  a  varict)^  of  types  and  will  present  variations    not  onltl 
according  to  the  extent  of  the  damage  to  the  valvular  structures 
but  also  according  to  the  particular  valve  involved. 

The  most  frequent  type  of  early  symptoms  of  valvular  disease 
when  the  patient  seeks  advice  for  relief  from  shortness  of  breath 
palpitation  which  comes  on  without  any  apparent  cause  or  which 
excited  by  emotion  or  slight  exertion.  In  addition,  there  may 
pain  and  a  sense  of  distress  referable  to  the  priecordtal  region. 

Another  type  is  when  the  patient  complains  cither  of  a 
of  fulness  or  constriction  in  the  region  of  the  heart  or  of 
anomalous  sensations  of  disturbances  which  are  referred  to  the  pr*- 
cordial  region.  It  is  ver>^  important  to  recall  that  while  these  symp- 
toms may  point  to  the  presence  of  a  cardiac  lesion,  they  may  also 
be  present  in  connection  with  nervous  and  gastric  disturbances  ia 
the  absence  of  any  organic  change  in  the  heart. 
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In  some  instances  the  attention  will  be  excited  by  failure  in  the 
general  health  ;  there  will  be  loss  of  vigor  and  anaemia,  and  fatigue 
on  exertion  will  be  quickly  experienced.  Sometimes  there  will  be 
aching  of  the  legs,  languor  and  a  tendency  to  drowsiness.  The 
mind  will  also  undergo  a  change ;  matters  which  were  of  interest 
will  cease  to  be  so  and  there  will  be  a  disposition  to  become  indif- 
ferent, despondent,  morose  or  irritable.  In  connection  with  this 
train  of  symptoms  there  will  be  dyspnoea  and  palpitation  attending 
any  unusual  effort. 

CEdema  of  the  ankles  and  feet  wfl  be  the  first  symptom  observed 
in  some  cases.  The  patients  will  complain  that  their  shoes  have  be- 
come uncomfortably  tight  or  there  is  a  little  puffiness  about  the  shoe- 
tops.  Sometimes  the  swelling  is  observed  only  at  night,  disappear- 
ing entirely  in  the  morning.  There  will  probably  be  also  in  asso- 
ciation with  these  symptoms  some  shortness  of  breath  which, 
however,  may  not  have  been  sufficiently  marked  to  cause  much 
disturbance. 

In  a  certain  number  of  cases  advice  will  first  be  sought  for  gas- 
tric disturbances,  headache  and  vertigo,  which  on  examination  will 
be  found  associated  with  organic  change  in  the  heart. 

Another  symptom  which  may  first  excite  suspicion  is  the  condi- 
tion of  the  kidneys,  more  especially  on  account  of  the  excess  of 
urea  with  deposits  of  urates  in  the  urine. 

In  others  pulmonary  symptoms  will  be  the  first  to  appear  and 
point  to  the  lungs  rather  than  the  heart  as  the  seat  of  trouble. 
The  presence  of  haemoptysis,  which  is  more  liable  to  occur  in 
conditions  of  high  tension  of  the  pulmonary  circulation  and  in  em- 
bolism of  the  lungs,  especially  in  association  with  mitral  stenosis, 
may  prove  especially  misleading,  but  a  careful  examination  of  the 
sputum,  together  with  the  presence  or  absence  of  fever  and  the 
effect  of  digitalis,  will  usually  enable  a  diagnosis  to  be  made.  It 
must  be  remembered,  however,  that  tuberculosis  and  valvular  dis- 
ease may  coexist. 

Tn  some  instances,  especially  in  persons  of  advanced  life,  in  whom 
a  valvular  lesion  has  existed  for  many  years,  grave  symptoms  of 
failing  heart  power  may  come  on  suddenly  from  slight  exciting 
causes  and  sometimes  terminate  fatally  in  a  few  days  or  even 
hours.     Such  patients  will  usually  give  the  history  of  shortness  of 
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breath  on  exertion  and  occasional  precordial  distress  of  some  yts: 
standing,  while  generally  otherwise  able  to  enjoy  life.  In  tbex 
cases  the  failing  power  of  the  heart  is  due  to  degenerative  change 
in  the  heart  muscle  which  suddenly  gives  way. 

Finally,  when  the  rare  phenomenon  of  rupture  of  a  valve  sc; 
ment  is  the  cause  of  the  lesion,  there  is  suddenly  appearing  dye- 
n(ta,  pntcordial  pain  and  grave  and  general  collapse.  The  pate: 
may  rally  and  live  from  a  week  to  several  months  or  longer.  Dur:i: 
this  period  the  consequence  of  the  valvular  defect  will  be  manift*. 

As  a  natural  result  of  disturbances  of  the  circulation  general  n. 
trition  will  often  show  signs  of  impairment.  The  patients  nii; 
become  aniemic  and  pale  and  the  mucous  membranes  blanche: 
There  will  be  coldness  of  the  extremities,  chilly  sensations  and  &- 
ficult\'  in  keeping  comfortably  warm  in  cool,  or  cold  weather 
There  is  also  a  tendency  in  bronchitis  and  pulmonary  disordr: 
which  are  easily  excited  and  intractable  in  their  course.  Sonu- 
times  these  symptiims  assume  a  se\ere  character  and,  appearing i' 
they  d<^  in  association  with  the  general  malnutrition  and  wastir: 
they  may  likewise  excite  the  suspicion  of  tuberculosis. 

/\t.'st\ — The  pulse  will  be  t>ne  of  the  first  features  which  w:^ 
pre-iont  itself  N.»r  examination.  Alone,  it  is  not  sufficient  in  a::^ 
way  to  determine  diaj:;no<is.  but  in  connection  with  other  phenorr- 
e:ia  it  i-^  i»r  L;re:it  imp».'ita:icc.  When  compensation  begins  to  li 
it  will  .sli-iw  irre^^'iilarities  a:ul  interniittenc)'.  and  in  the  later  sta*;:: 
iV.nteri:';^'.  In  initiMi  iv.-^iMncieiicv  it  may  remain  unaffected  i 
\wiv^.  ?>;::  w  !^  v.  ^■;",ar..,\>  a:^;v.;:-  it  bivr^-nK-*  small  and  weak  at  thr 
-.i:-v;  :::n.-  v.t.i;-::::^  ::-  '\^  .\.u\\y.  1:^:-  i<  tiae  to  the  left  ventrid 
!-'-;:\.  b"-  ■  :  ■»>  •■^^.  .:-^::.i::.  :'  a:\\  :■  :::e  v:  .r^equent  diminution:: 
::\  ;-:.:-:■:>  ■  :v  ■  .'.  -.:•  i.  .!  :■■  il:.  a  ■::.  .\:\d  arterial  circulation 
]-.  ::■::.:  <  ':■  ^>.  :::.  -  "'.  l.::--^  :"•  ■  r/.y  jvriods  of  the  disease 
-  ".    ■■  -  '.    -       --.  ■-:■...'.•.  ■•■.:.■.      ...-A"  bl  ood -pressure 

■■■■■■    --^        -■      •■-'•'.■!  becomes  mor: 
••■     --.  ■■■--  -'^regular  andthc  , 

•    ^  -     ^  •i'-.'creased  blooc- 

■         '■  -1  the  left  aun- 

Icrethebloi^d 
^utricle,  then 


Fig.  lo. — Normal  puls«. 


hW;  M. — liigia  tensfoii  pulse  wiili  nephritiii. 
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Kicj    12.— Pulic  of  mitral  insiifficietitv. 


~fNNjv>-r^/xf^-J^-^ 


Fig.  I3.--rulst.'  of  miiral  mhul^Hciency  wiih  tricuspict  insuflkiency  and  failing 
compensation. 

Actual  sphyiffnographic  irncings  from  cases  in  ihc  Metropolitan  Hospital, 


Fii;,  17. — Aortic  itefioM*  with  atheroma. 
Actual  «tpbytno|rrii|}hic  (r.iciiJg-«  from  cnscs  in  the  Metroj.x>li(an  Hospit^.!. 
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falls  back  through  the  insuffident  valves,  each  pulsation  is  abrupt 
.nd  full,  but  of  short  duration,  quickly  falling  away  from  the  touch. 
In  aortic  stenosis  the  blood-pressure  is  variable,  being  sometimes 
labove,  sometimes  beloAv,  normal.  The  pulse  is  usually  slow  and 
regular;  it  may  be  small,  hard  and  incompressible,  This  ts  caused 
by  the  hypertrophied  left  ventricle  propelling' a  smaller  amount  of 
blood  than  normal  through  the  contracted  aortic  orifice. 

Anomalous  types  of  pulse  may  occasionally  occur.  The  pulsus 
deficisiens  with,  mitral  stenosis  and  insufficiency,  and  the  pulsus  bi- 
gemious  in  mitral  insufficiency  have  been  observed. 

It  is  important  to  note  in  this  connection  that  lack  of  perfect 
rhythm  is  not  necessarily  an  indication  of  cardiac  disease,  as  it  may 
occur  in  health  when  no  abnormality  of  the  heart  or  reflex  influ- 
ence is  recognizable. 

7//r  Cojtftti'ttanci'. — The  physiognomy  ma}'  show  changes  which, 
when  taken  in  connection  with  other  symptoms,  are  more  or  less 
significant.  Often  it  has  a  puffy,  blanched  appearance.  In  defects 
of  the  mitral  valve  it  is  apt  to  display  evidence  of  venous  conges- 
tion which  is  likely  to  be  observed  in  cases  of  mitral  stenosis,  in 
those  of  combined  mitral  stenosis  and  insufficiency  ♦and  in  the  later 
stages  of  mitral  insufficiency.  In  aortic  disturbances  there  is  a  tend- 
ency to  pallor  and  cyanosis.  Changes  of  an  icteric  character  may 
also  appear  and  sometimes  are  very  marked  in  connection  with  gas- 
tro-duodenal  catarrh  and  hepatic  congestion  from  venous  stasis. 
They  may  also  occur  from  absorption  of  coloring  matter  of  the 
blood  in  pulmonary  infarction. 

Dyspnwa, — ^Dyspno^a  is  a  symptom  common  to  all  forms  of 
valvular  defects,  but  is  more  marked  in  mitral  than  aortic  disease. 
It  is  frequently  one  of  the  earliest  manifestations  of  failing  compen- 
sation, and  is  also  present  in  combined  lesions  and  all  forms  of 
heart  failure.  It  is  caused  by  stasis  of  the  pulmonary  circulation, 
whereby  arises  engorgement,  and  by  diminution  of  the  lumen  of 
the  alveoli  from  bulging  of  the  walls  of  the  capillaries.  Thus  there 
is  not  only  stagnation  of  the  pulmonary  circulation,  but  also  loss  of 
surface  in  the  air  cells. 

Dyspntea  always  becomes  aggravated  when  the  recumbent  pos- 
ture is  assumed,  for  the  reason  that  that  position  places  greater  stress 
upon  the  weakened  heart  and  pulmonary  circulation* 
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Seconparv  Sympi^oms  of  Failing  Compensation. — The  coi^H 
tions  which  secondarily  arise  in  connection  with  interference  ^^| 
the  normal  action  of  the  heart  arc  of  the  gravest  signiiicai^| 
They  are  the  results  of  diminution  of  the  blood-supply,  stasis  ofdiH 
circulation  and  emboli.  H 

One  of  the  earliest  manifestations  of  failure  of  the  heart  powcriH 
decrease  in  the  quantity  of  blood  supplied  to  the  general  systttH 
Not  only  is  there  loss  of  propulsive  force,  but  on  account  ofinsrfH 
ficient  filling  the  vessels  will  lose  more  or  less  of  their  resilieiicrH 
The  effect  of  this  ischa;mia  may  show  itself  in  all  organs.  ■ 

Furthermore,  as  a  natural  result  of  the  obstruction  of  the  onwaMi 
flow  of  the  blood,  accumulation  in  the  capillaries  and  venous  SfS-fl 
tem  ensues  ;  hyperaumia  takes  the  place  of  anaemia  and  in  time  go-l 
eral  stasis  occurs.  Under  these  conditions  all  organs  may  suHtl 
from  malnutrition  and  both  functional  and  structural  changes  del 
velop.  Toxic  material  collects  in  the  system  and  defective  oxfM 
genation  will  be  induced  by  increased  excretion  of  uric  acid,  I 

Dra/fsjy.^A\ htn  obstruction  to  the  circulation  has  become  sufii-l 
dently  advanced  to  produce  stasis,  dropsy  will  manifest  itself.  Tbxl 
as  a  rule,  docs  not  happen  until  the  mitral  and  tricuspid  valves  bawl 
given  way.      Owing  to  the  failing  propulsive  power  of  the  heutl 
the  capillary  vessels  of  die  lungs  become  distended,  the   blood  acl 
cumulates  and  is  dammed  back  in  the  right  side  of  the  heart  and] 
stagnation  of  the  general  circulation  of  the  venous  system   ensues  I 
Tliis  interference  with  the  return  tlow  of  the  blood-current  leads  to  I 
increasing  distention  and   finally  to  over-distention  of  the   venous 
capillaries,  until  transudation  into  the  tissues  of  the  more  waten' 
parts  or  the   blood  takes  place  and   the  parts  become  cedematous 
and  dropsical,  as  shown  by  pitting  on   pressure.      Dropsy  usuallf  ' 
first  makes  its  appearance  at  the  ankles.     Tlie  top  of  the   foot  will 
also  show  evidences  of  oedema.      Later  it  will  mount  the  Ieg»  first 
involving  the  anterior  tibial  region,  and  gradually  increasing.     In 
time  the  cedema  extends  further  upwards,  and  involves  the  thighs, 
abdomen  and  genitals.     The  penis  and  scrotum  will  become  cedc- 
matous  and  translucent  and  the  abdomen  tense.      Dropsy  will  also 
extend  to  the  face  and  hands  and  the  condition  will  become  one  of 
general  anasarca.     Owing  to  the  distention,  the  skin  will  present  a 
smooth,  glazed,  livid  appearance  and  will  feel  waxy  and  cold.     On 
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account  of  the  changed  state  of  the  circulation  the  skin  not  infre- 
quently will  become  hypertrophied  from  hyperplasia  of  the  subcuta- 
neous connective  tissue.  In  some  instances  the  legs  become  so 
distended  that  the  skin  ruptures  and  a  large  amount  of  fluid  exudes. 
On  account  of  the  low  vitality  dermatitis,  erysipelatous  inflammations 
and  even  gangrene  of  the  skin  may  appear.  Occasionally  the  oedema 
is  more  marked  in  one  limb  than  in  the  other.  In  the  case  of  the 
upper  extremities,  probably  owing  to  the  oblique  course  of  the  left 
brachio-cephalic  vein,  the  dropsy  appears  earlier  in  the  left  than  in 
the  right  side. 

As  the  dropsy  becomes  general  not  only  will  the  abdominal 
walls  be  loaded,  but  the  peritoneal  cavity  will  contain  more  or  less 
fluid.  Finally,  fluid  may  accumulate  in  the  pericardial  sac,  which 
in  some  cases  will  arrest  the  heart  action.  But  more  frequently 
patients  suffering  from  valvular  disease  succumb  to  other  compli- 
cations. The  most  frequent  termination  is  pulmonary  oedema  aris- 
ing from  the  weakness  of  the  heart,  attended  with  extreme  dyspnoea 
and  cyanosis.  In  not  a  few  instances  the  onset  of  the  pulmonary 
oedema  will  be  sudden. 

In  the  later  stages  of  cardiac  dropsy  the  brain  may  show  symp- 
toms of  disturbance  ;  there  will  be  confusion  of  ideas,  dulness, 
lethargy,  delirium  and  coma. 

The  distended  limbs  will  become  burdensome,  while  the  effusion 
into  the  peritoneal  cavity  may  increase  so  as  to  press  up  against 
the  diaphragm  and  add  further  impediment  to  the  already  difficult 
respiration. 

At  this  period  pulsation  of  the  jugular  veins  is  not  uncommon, 
as  the  tricuspid  valves  have  become  incompetent  and  the  valves  of 
the  veins  are  unable  to  act,  owing  to  the  distended  condition  of  the 
walls  of  the  vessels.  The  pulsations  of  the  right  auricle  may  be 
transmitted  to  the  neck.  The  cervical  veins  will  also  be  distended, 
especially  so  during  expiration,  as  their  flow  into  the  thoracic  ves- 
sels will  suffer  more  obstruction  at  that  time. 

Alimentary  Canal. — Consequent  upon  interference  with  the  cir- 
culation of  the  liver  there  will  be  symptoms  of  gastric  disturbance, 
arrest  of  secretion,  catarrh  and  symptoms  of  a  so-called  bilious  char- 
acter, constipation  and  haemorrhoids. 

Liver. — While   the    secondary   effects    of  stasis  necessarily  are 
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manifest  in  all  organs  to  a  greater  or  less  degree,  nooe  ait  sfl 
afifccted  than  the  liver  and  kidneys.  Stagnation  of  the  blooMH 
through  the  liver  necessarily  is  attended  with  engorgcnicflt  <HU 
organ.  Sometimes  there  is  great  increase  in  size  and  thcnaffl 
may  be  felt  on  a  line  with  the  umbilicus.  I 

In  cases  where  obstruction  in  the  hepatic  circulation  has  tefl 
excessive  and  persistent,  structural  changes  follou'  ;  the  orgialfl 
comes  marked  by  a  yellow  and  blackish  deposit,  the  former  bofl 
due  to  fatty  degeneration  and  the  latter  to  stasis  in  the  radidttfl 
the  hepatic  veins.  Mixed  with  these  points  of  coloration  theitiM 
general  reddened  line  which  arises  from  disorganized  blood.  BI 
internal  structure  of  the  line  on  section  discloses  a  characteiill 
mottled  appearance,  known  as  the  *'  nutmeg  liver/*  a  coodttH 
generally  regarded  as  pathognomonic  of  p>ersistent  stasis  fiw 
weakness  of  the  heart  action.  I 

Perversion  of  nutrition  may  likewise  lead  to  hyperplasia  of  U 
hepatic  connective  tissue,  which  in  time  undergoes  contractioo n 
cirrhotic  induration,  constituting  what  is  termed  cardiac  cirrhosstl 
contradistinction  to  that  of  alcoholic  origin.  I 

When  the  tricuspid  valve  has  become  incompetent,  pulsation  j| 
the  liver  may  sometimes  be  observed  anteriorly  and  laterally.  b| 
Jiomc  injitanccs  it  may  actually  be  seen,  while  in  others  it  can  <xt\ 
be  fdt  on  palpation, 

KiJneytr^Thc  changes  which  occur  in  the  kidneys  are  similar  tp 
tbone  which  take  place  in  the  liver  and  constitute  a  serious  coinpli- 
dtJon.  lytnU^iUm  of  the  veins  will  cause  compression  of  tk 
U/IMm  vnA  amw€t\\^eni  structural  changes.  The  urine  will  beccKDC 
tiuMdt  difi  and  »au%iyt  and  the  amount  will  decrease  as  the  blood^ 
pre*#«jf«  M  dtmini^hicrd.  Examination  will  disclose  the  presence  (^ 
mid  amU  i^u\  ilu:  (general  indications  of  a  parenchymatooi 
Wi$ypf*L6^ifm  «>f  the  urine  may  occur  as  a  grave  comdi 


Spt^iHr^^Xxttn  %\wtit  i4  cofi«ickrable  venous  stasis  and   h^ 
«f>!  'Ol  tiM  »|^k<*n  will  become  enlarged,  but  never  to  a 

Strt*ou$'Syi(^PH. — Wcfvr>a*  ^ymfitomn  are  frequently  marked  in  1 
lant  JitagcB,  more  «  ««  JMiftic  legions.     There  may  be  int< 

fCillaNMiaHi  anii  •Mn-r/iin^,      Kxcennivc  hUiod-pressure  may  cat 
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headache,  vertigo,  tinnitus  aurium  and  muscae  volitantes.  Attacks 
of  syncope  dependent  upon  cerebral  anaemia  may  occur,  especially 
in  connection  with  aortic  stenosis.  In  this  condition,  notwithstand- 
ing the  hypertrophy,  the  constriction  of  the  valvular  orifice  will  not 
permit  the  normal  amount  of  blood  to  pass  through,  and  when  the 
narrowing  is  excessive  the  brain  will  show  symptoms  of  defective 
blood-supply  ;  in  consequence  there  will  be  attacks  of  faintness  and 
vertigo. 

Furthermore,  as  a  natural  result  of  obstruction,  insomnia  maybe 
persistent  or  sleep  may  be  broken  and  disturbed  by  dreams.  Men- 
tal disturbances  of  a  severe  nature  may  manifest  themselves.  Cere- 
bral haemorrhage  may  occur  especially  in  connection  with  aortic  in- 
sufficiency, being  favored  by  the  high  tension  of  the  circulation. 
The  membranes  of  the  brain  may  suffer  from  venous  congestion 
and  embolism  may  prove  the  source  of  serious  cerebral  complica- 
tions. Convulsions  are  rare,  but  may  occur  from  concomitant 
uraemia. 

The  formation  of  embolic  processes  constitutes  another  division 
of  the  grave  changes  which  are  associated  secondarily  with  chronic 
valvular  disease.  Here  the  thrombotic  masses  which  are  detached 
and  thrown  off  into  the  circulation  are  generally  more  bland  and  of 
less  frequent  occurrence  than  in  acute  endocardial  inflammation. 
The  changes  which  are  produced  are  mostly  of  a  mechanical  nature 
and  may  be  regarded  as  true  infarctions.  Cerebral  emboli  are 
more  frequently  located  in  the  fissure  of  Silvius  as  recognized  by 
the  sudden  hemiplegia  and  aphasia. 

When  the  lungs  are  the  seat  of  embolic  processes  the  symptoms 
may  vary  widely  in  severity.  Some  pulmonary  infarctions  may 
not  give  rise  to  symptoms,  while,  on  the  contrary,  others  may  be 
the  cause  of  immediate  death.  The  first  and  most  alarming  symp- 
tom will  be  dyspnoea  of  a  most  urgent  character,  attended  with 
great  mental  anguish  and  tumultuous  heart  action.  Haemoptysis 
may  be  present  early.  In  mitral  disease,  especially  stenosis,  haem- 
optysis must  always  be  regarded  as  of  important  significance. 
Cough  usually  appears  accompanied  by  expectoration  of  a  dark, 
gelatinous,  mucous  character.  In  some  cases  shock  will  be  pro- 
found, and  when  a  main  branch  of  the  pulmonary  artery  has  be- 
come occluded,  or  a  large  amount  of  lung  tissue  involved,  there  will 
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be  loss  of  consciousness  and  convulsions  which    speedily  ter 
in  dissolution. 

Embolism  of  the  spleen  is  recognized  by  sudden  pain  in  Uic  sej 
tenderness  on  pressure  and  enlargement  of  the  organ. 

When  the  kidneys  are  the  seat  of  lodgment  the  condition  ▼. 
aiso  be  marked  by  sudden  pain  in  the  alTected  organ,  accompanr 
by  ha^niaturia,  cystic  irritation  and  symptoms  generally  suggest:.- 
of  renal  calculus. 

Emboli  of  the  intestines,  extremities  and  skin  are  also  pos.^- 
contingencies.  Intestinal  embolism  may  be  suspected  by  the  p* 
ence  of  pain,  bloody  diarrhfea,  tympanites  and  vomiting.  In  t 
extremities,  occlusion  of  the  circulation  at  a  certain  point  wll  git 
rise  to  characteristic  symptoms  which  are  not  easily  mistakr 
while  multiple  discolorations  of  the  skin  of  a  hfemorrhagic  char^ 
ter  will  show  it  to  be  the  seat  of  embolic  lesions. 

Alteration  in  the  quality  of  the  blood  does  not    appear  to  ar* 
extent  in  the  earlier  periods  of  valvular  disease^  but    in   the  laic  I 
stages  when  compensation  has  become  much  impaired  changc^^irl 
more  marked  and  leucocytosis  and  hydra^mia  develop. 

Physical  Sion's. — From  a  diagnostic  point  of  view,  bv  lar  i: 
most  important  symptoms  of  chronic  valvular  disease  will  be  Xhc< 
elicited  by  physical  examination.  Inspection, — Following  theticnc- 
honored  order,  the  conditions  observed  by  inspection  wi'JI  be  tho«| 
first  noted.  The  eye  of  the  examiner  will  readily  obser\^  ^ 
general  aspect  of  the  patient.  General  dropsy  or  local  cedenui 
cyanosis,  labored  breathing,  as  marked  by  the  number  of  respira*! 
tions  and  movements  of  the  ahx'  nasi,  paleness  and  anxiety  of  tht| 
countenance,  will  be  recorded  at  a  glance.  Bulging  of  the  ches| 
walls  over  the  praecordial  regioji  may  be  noticed  in  the  young. 

The  impulse  of  the  apex-beat  is  of  the  greatest  importance  ai 
an  anatomical  point,  and  its  situation  is  the  first   feature  dirrc*lT| 
connected  with  the  heart  which  the  examiner  should  seek.       In  thrj 
majority  of  persons  it  is  visible   normally  in  the   fifth    interspia< 
about  three  and  a  half  inches  from  the  middle  of  the  sternum, 
just  within  the  mam  miliary  line.      It  is  easily  found  in  thin  persoi 
while  in  the  fleshy  it  is  not  so  distinct.     Any  displacement  shoii 
at  once  be  noted.     In  chronic  valvular  disease,  owing  to  the  hyp 
trophy  present,  the  apex  impulse  will   usually  be  displaced  to  t 
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left  and  downward.  The  force  of  the  stroke  against  the  chest  wall 
is  in  most  instances  slight  and  sometimes  cannot  be  seen.  On  the 
other  hand,  it  may  be  abnormally  strong  or  intensified. 

Palpation  confirms  and  emphasizes  the  signs  observed  on  inspec- 
tion and  is  far  more  important.  It  determines  the  force  of  the 
apex*beat  and  the  frequency  or  slowness,  regularity  or  irregularity 
of  the  heart  action.  By  placing  the  hand  over  the  praecordial 
region  the  vibratory  or  purring  thrill  of  a  murmur  or  '' frcmisse- 
mcHt  cataire''  of  Corvisart  may  be  felt.  This  occurs  general  1\',  but 
not  always,  in  murmurs  distinguished  by  their  loudness  and  is  most 
frequent  in  stenotic  lesions,  though  it  may  occur  in  insufficiency, 
especially  that  of  the  mitral  valve.     The  locality  of  the  thrill,  the 

;time  of  its  occurrence,  and  the  relation  it  bears  to  the  heart  action 
in  its  different  phases  are  points  which  should  be  carefully  observed. 
Pt'nitssum  determines  important  signs,  but  it  is  not  always  possi- 
ble to  ascertain  the  outline  of  the  heart  with  accuracy.     It  must  be 
remembered  that  there  are  areas  of  cardiac  dulness  which  include 

'  the  locality  in  which  the  heart  lies  behind  the  chest  walls  without 
intervening  organs,  and  that  of  superficial  or  relative  dulness,  in 

I  which  the  heart  is  covered  by  the  thin  layer  of  the  borders  of  the 

p  left  lung.  The  former  is  bounded  as  follows:  On  the  right  side, 
left  sternal  line  ;  on  the  left,  outside  the  left  parasternal  line:  above, 
the  fourth  rib;  below,  the  borders  cannot  be  definitely  made  out, 
it  being  determined  by  the  apex-beat  and  the  upper  border  of  the 
sixth  rib. 

In  children  the  area  of  absolute  dulness  is  greater  on  account  of 
the  heart  being  relatively  larger.  Here  the  upper  border  will  be 
in  the  third  intercostal  space  ;  the  apex  beat  in  the  fourth,  and  the 
left  border  near  the  mam  miliary  line.  In  the  aged  the  area  is 
somewhat  contracted  from  inflation  of  the  lungs.  During  deep 
breathing  the  area  of  dulness  becomes  smaller,  owing  to  the  costal 
cartilages  coming  together  at  the  sternum  ;  quiet  respiration  has  little 
or  no  effect.  The  dorsal  or  upright  positions  have  no  especial  in- 
fluence on  the  results  obtained  by  percussion,  but  examinations 
made  on  the  side  will  produce  material  changes. 

Sometimes  considerable  tympanitic  resonance  will  be  elicited  over 
a  portion  of  the  area  of  dulness.  This  will  more  frequently  be  ob- 
served in  persons  with  a  thick,  short  thorax  and  a  large  abdomen. 
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It  is  due  to  the  stomach  which  lies  behind  the  heart  and  is 
by  strong  rather  than  lighl  percussion.      When  the  heart  and 
are  normal  it  has  no  pathological  significance. 

The  area  of  superficial  or  relative  dulness  is   located  to  the 
and  above  that  of  absolute  dulness  and  corresponds  to  that 
of  the  heart  which  is  overlapped  by  the  borders    of  the  lung, 
will  be  revealed  by  stronger  percussion.      This    region   has 
the  subject  of  considerable  discu.sston  and  there  are  decided  i 
ences  of  opinion   regarding   its   borders.      Its   clinical   signi 
however,  is   secondary.     The  area  may  be  considered  as  f< 
a  border  above  that  of  absolute  dulness  commencing  at  the 
margin  of  the  third  rib,  continuing  in  a  curve  downward  to 
left  within  the  mammillary  line.     In  exceptional  instances  a 
of  relative  dulness  may  also   be  observed  at  the  right  of  the  als- 
lute  dulness,  limited  by  the  inferior  border  of  the   sternum. 
children  this  will  be  noticed   to  commence  at  the  third   intera 
space  extending  somewhat  below  the  left  mammillary  line.     It 
also  present  on  the  right  and  may  e.xtend  beyond  the  right  sidt 
the  sternum.* 

From  a  practical  and  clinical  standpoint,  the  region  of  absoli*! 
dulness  need  only  be  taken  Into  consideration  as  far  as  percuss*** 
is  concerned.  The  heart  may  be  regarded  as  enlarged  when 
dulness  extends  to  or  begins  above  the  third  rib,  when  it  reaclw* 
to  or  beyond  the  right  border  of  the  sternum,  and  to  the  left  who 
beyond  the  normal  position  of  the  apex.  There  is  no  lowu 
border  as  the  dulness  of  the  heart  becomes  blended  with  that  oftl« 
liver.  If  the  right  ventricle  is  enlarged  the  dulness  will  be  sprt^ 
toward  the  right,  sometimes  somewhat  toward  the  left  ;  if  the  ]d 
ventricle  is  involved  the  dulness  is  toward  the  left  and  downwards 
sometimes  upwards  also,  but  scarcely  ever  to  the  right. 

The  following,  as  given  by  Vierordt,  is  an  excellent  rule  for  pef- 
cussion  of  the  heart.  On  both  sides  of  the  sternum  and  clotse  to  it 
percuss  strongly  going  downwards  and  observe  the  upper  border 
of  relative  heart  dulness  ;  next  percuss  lightly  the  upper  border^' 
absolute  dulness  ;  then  percuss  lightly  the  upper  border  of  the  i^ 
gion  of  absolute  heart  dulness;  next  percuss  upon  the  outer  ex- 
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remitics  of  imaginary  radii  drawn  from  the  centre  of  what  is  re- 
garded as  the  region  of  absolute  dulness,  first  the  radius  running 
lobhquely  upward  and  to  the  right,  then  from  the  right,  always  be- 
Iginning  beyond  the  sternum  ;  then  on  the  radius  running  obh'qiiely 
upward  and  to  the  left.  Percussion  should  be  strong  at  first  to  as- 
certain the  relative  dulness,  then  light  for  the  absolute, 

Aiiscuitation  is  the  most  valuable  and  conclusive  means  of  physi- 
cal diagnosis.  The  best  results  are  obtained  when  the  patient  is  stand- 
ing or  sitting.  Examinations  also  should  be  made  when  the  patient 
is  recumbent  and  the  variations  noted.  Likewise  when  the  patient  is 
holding  his  breath  and  during  natural  and  forced  respiration.  It  is 
always  best  to  exanune  the  heart  several  times.  It  is  likewise  ad- 
vbabie  to  have  the  patient  exert  himself  a  little  w^hen  practical. 

Before  considering  abnormalities  of  the  heart-sounds  by  auscul- 
tation it  may  not  be  amiss  to  review  briefly  the  sounds  of  the  nor- 
mal heart.     The  natural  heart-sounds  are  decidedly  characteristic 
and  can  be  heard  over  the  whole  pra:cordial  space,  but  at  different 
I  points  they  possess  diflerent  features  and  diflTerent  sources  of  origin. 
The  first  sound  is  comparatively  long  and  corresponds  with  ven* 
I  tricular  contraction.     It  is  therefore  systolic.     The  second  is  short 
'  and  abrupt  and  is  heard  with  the  diastole  of  the  ventricle,  and  is 
'  consequently  diastohc.     After  the  second  sound  there  is  a  pause. 
The  sequence  of  the  first  and  second  sound  and  the  period  of  rest 
constitutes  the  rhythm  of  the  heart's  action.     The  first  sound  is  of 
a  mixed  character  and  is  made  up  of  sounds  produced  by  the  mus- 
,  cles,  valves  and  vessels  ;  the  second  is  wholly  valvular  from  the  ac- 
I  tion  of  the  semilunar  valves.     The  elements  which  enter  into  the 
production  of  the  heart-sounds  are  chiefly  the  following  :  The  sud- 
den tension  of  the  closure  of  the  mitral  and  tricuspid  valves,  which 
is  heard  with  greater  intensity  in  the  neighborhood  of  these  valves 
and  over  the  ventricles  ;  the  closure  of  the  aortic  and  pulmonary 
valves  producing  a  diastolic,  flapping  sound,  heard  over  the  valves  ; 
contraction  of  the  ventricles,  a  sound  of  short  duration  ;  and  lastly, 
the  sudden  filling  of  the  aorta  and  pulmonary  vessels,  which  also 
cause  sudden   tension  of  these  vessels  and   produces  an   abrupt 
sound. 

The  tones  which  are  audible  in  health  correspond  with  the  sounds 
of  the  heart,  as  follows  ; 
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Apex  of  the  Heart  (Mitral  orifice). 

First  sound :  Closure  of  the  mitral  valve  and  contraction  of  the 
ventricles. 

Second  sound  :  Prolonged  aortic  second  sound,  closure  of  the 
aortic  valve. 

Under  the  Sternum  (Tricuspid  orifice).  ' 

First  sound  ;  Closure  of  the  tricuspid  valve  and  contraction  of 
the  ventricles. 

Second  sound  :  Prolonged  pulmonary  second  sound. 

Second  Intercostal  Space,  Right  ok  Left  (aorta  and 
pulmonary  artery). 

First  sound :  Sudden  filling  of  the  aorta^  of  the  pulmonary  ar- 
tery, continuation  of  the  first  ventricular  sound. 

Second  sound  :  Closure  of  the  semilunar  valves  of  the  aorta  or 
of  the  pulmonar)'  artery.      (Vierordt,) 

For  anatomical  reasons  the  valves  which  are  most  important  fro~m 
a  clinical  standpoint,  namely*  the  mitral  and  aortic,  are  not  heard 
to  the  best  advantage  at  the  areas  which  lie  directly  over  them.  In 
the  instance  of  the  mitral  valve  this  is  due  to  the  enveloping  of  the 
heart  by  a  layer  of  lung  at  the  point  where  the  valve  is  located. 
The  mitral"  sound  is  heard  best  at  the  apex.  In  auscultating  the 
aortic  valve  we  must  listen  at  the  commencement  of  the  aorta,  for 
the  reason  that  the  aortic  valve  lies  obliquely  behind  the  pulmo- 
nary,  the  sound  of  which  predominates. 

The  pathological  processes  which  change  the  structure  of  the 
valves  and  orifices  obviously  affect  the  flow  of  blood  through  the 
heart  and  produce  alterations  in  the  normal  sounds.  Lesions,  how- 
ever, may  exist,  as  previously  stated,  without  apparently  interfering 
with  the  action  of  the  valves,  but,  as  a  rule,  valvular  disease  affects 
the  normal  heart-sounds  in  many  ways,  and  is  attended  with  alter- 
ation in  intensit>\  quality,  pitch,  rhythm  and  the  development  of 
adventitious  sounds,  The  recognition  of  the  existence  of  these 
sounds,  or,  as  they  are  generally  called,  murmurs,  will  determine 
definitely  the  presence  of  valvular  disease,  Generally,  when  the 
heart-sound  is  distinctly  heard  in  conjunction  with  the  murmur  the 
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I  esion  is  not  extensive,  when,  on  the  other  hand,  it  is  lost,  being  en- 
a  rely  replaced  by  the  murmur,  it  is  severe. 

Adventitious  heart-sounds  will  present  many  variations.  Some 
will  be  soft  and  blowing,  and  have  been  aptly  compared  to  the  word 
•*  who"  when  whispered,  and  arc  heard  mostly  in  insufficiency;  others 
are  of  a  creaking,  grating  nature,  while  others  again  may  be  sugges- 
tive of  a  musical  tone.  They  will  also  vary  in  intensity  ;  some  can 
scarcely  be  heard,  while  others  are  exceedingly  loud.  In  cases  of 
the  former  type  exercise  may  render  the  murmur  more  distinct,  and 
even  make  apparent  those  which  could  not  be  heard  before-  The 
duration  of  the  sounds  will  be  equally  variable  ;  when  dama^^e  to 
the  valve  has  been  extensive  and  is  of  the  nature  of  a  rupture  of  a 
segment  or  tendinous  attachment,  the  murmur  may  be  of  peculiar, 
almost  screaming,  character.  This  is  the  ^*  hint  piaukment*'  of 
the  French. 

Murmurs  being  the  result  of  changes  in  the  structures  of  the 
valves  or  orifices  are  necessarily  associated  with  the  phases  of  the 
heart  action  \  thus  they  may  replace  the  sounds  of  the  normal 
heart  or  may  precede  or  be  appended  to  them.  Therefore,  as  they 
are  observed  in  relation  to  systole  or  diastole,  they  are  termed  sys- 
tolic, diastolic,  presystolic,  and  subsystolic.  When  the  heart  is 
beating  regularly  or  comparatively  so,  it  is  not  difficult  to  deter- 
mine whether  the  murmur  is  systolic  or  diastolic,  but  when  its  ac- 
tion is  tumultuous,  feeble  or  irregular  it  is  difficult  and  sometimes 
impossible.  When  a  mitral  murmur  follows  the  first  sound  after 
an  appreciable  interval  it  is  called  '*  retarded"  and  signifies  that  the 
valves  close,  yet  are  unable  to  remain  in  perfect  adaptation  to  the 
orifice  during  contraction  of  the  ventricle  and  thus  leakage  ensues. 
The  danger  under  these  conditions  may  be  considered  slight.  A 
"retarded"  aortic  murmur  may  be  encountered,  but  it  does  not 
possess  the  same  favorable  indication. 

The  extent  of  area  over  which  a  murmur  may  be  he^ird  is 
another  important  feature  and  one  also  subject  to  wide  dift*erences. 
Some  will  only  be  detected  in  the  region  of  the  valve  or  orifice 
which  is  defective,  while  others  may  be  audible  a  long  distance  from 
their  seat.  In  all  cases  of  a  widely  dispersed  sound  the  point  of 
greatest  intensity  can  be  located  and  the  seat  defined.  It  will  thus 
be  observed  that  the  two  points  of  importance  in  this  connection 
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are  the  seat  of  maximum  intensity  and  the  sound  of  the  heart  with 
which  the  adventitious  sound  is  synchronous. 

In  considering  chronic  valvular  lesions,  as  the  left  side  of  the 
heart  is  the  chief  subject  of  study,  the  mitral  and  aortic  valves  with 
their  orifices  will  demand  almost  exclusive  attention. 

Mitral  lesions  arc  heard  with  the  greatest  intensit)^  at  the  apex. 
Position  is  of  importance.  When  the  patient  is  upright  or  leaning 
forward  the  sounds  are  naturally  more  readily  distinguished.  Aortic 
lesions  are  best  observed  at  the  junction  of  the  second  rib  with  the 
sternum  on  the  right  side.  In  some  cases  they  are  difficult  to  hear 
and  can  only  be  detected  by  change  of  position.  There  are  certain 
variations  of  the  strength  of  the  heart-bounds  within  the  limits  of 
health.  These  differences  will  depend  upon  the  elasticity  and  deli- 
cacy of  the  thorax  and  upon  the  thickness  of  the  chest  walls.  Ac- 
cumulations of  fat  and  large  mamma^  naturally  weaken  the  sounds. 
In  children  and  persons  in  whom  the  thorax  is  delicate  the  sounds  ■ 
are  loud.  Excitement  may  also  increase  the  intensity  of  the  heart - 
sounds  and  it  must  be  remembered  that  in  some  cases  the  mere  fact  _ 
of  an  examination  may  have  a  disturbing  elTect  on  the  heart  action. 
The  rhythm  of  the  heart-snund  also  varies  within  normal  limits. 

While  lesions  of  the  right  side  of  the  heart  are  rare^  an  exception 
must  be  made  in  the  case  of  the  tricuspid  oritice  where  relative  in- 
sufficiency is  quite  common.  This  arises  from  the  frequency  of 
change  in  the  size  of  the  right  heart.  The  presence  of  tricuspid 
insufficiency  indicates  dilatation  of  the  right  ventricle.  Lesions  at 
the  tricuspid  arc  heard  to  the  best  advantage  at  the  junction  of  the 
fifth  and  sixth  left  rib  with  the  sternum.  On  account  of  dilata- 
tion the  position  of  the  valve  will  become  changed  so  that  the 
sound  of  insufficiency  may  be  heard  with  intensity  as  far  down  as 
the  ensiform  cartilage  where  the  pulsations  of  the  ventricle  may  be 
clearly  seen. 

In  the  case  of  the  pulmonic  valv^es  direct  lesions  are  of  such  ex- 
treme rarity  that  they  may  be  almost  excluded  from  consideration. 
At  the  same  time  the  second  pulmonic  sound  is  of  great  impor- 
tance, as  it  is  an  indicator  of  the  action  of  the  right  ventricle  as  the 
pulse  is  of  the  left.  The  pulmonic  valve-sounds  will  be  heard  to 
the  greatest  advantage  at  the  base  of  the  heart  at  the  junction  of 
the  second  left  rib  with  the  sternum. 
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>  Alteration  in  the  rhythm  of  the  heart  may  be  observed  in  the 
relation  of  the  first  beat  to  the  second  and  in  that  of  one  cardiac 
:  rhythmic  cycle  to  another.  Simple  hypertrophy  with  pulmonary 
(congestion  may  cause  a  succession  of  strong  beats  followed  by  a 
number  of  feeble  ones,  uniform  or  nearly  so.  When  hypertrophy 
and  dilatation  are  attendant  upon  mltra!  insufficiency,  time  and  force 
are  both  profoundly  affected.  In  the  case  of  its  association  with 
aortic  disease,  force  more  than  time  is  affected.  Great  irregularities 
attend  excessive  dilatation,  fatty  degeneration  and  malformations. 

Variations  in  the  quality  of  tlu  first  sound  belong  to  both  health 
and  disease.  Normally  in  thin,  nervous  persons ,  it  is  high  pitched^ 
short  in  duration  and  ringing  in  quality;  in  vigorous  persons  it  is 
lower^  longer  and  more  rumbling  ;  in  the  stout  and  indolent  it  is 
feeble  and  short. 

In  mitral  obstruction  the  first  sound  is  frequently  intensified, 
while  in  insufficiency  it  is  often  the  reverse.  Increased  intensity  or 
loudness  from  hypertrophy  of  the  left  ventricle  with  renal  cirrhosis 
might  be  expected,  but  the  sound  is  often  low,  long  and  muffled. 
In  febrile  diseases  when  there  is  increased  arterial  pressure  with 
some  excitement  of  the  heart  there  may  be  some  increase  of  inten- 
sity of  the  first  sound.  In  aortic  disease  the  first  sound  is  sus- 
tained, low  and  rumbling.   This  is  commonly  heard  in  hypertrophy. 

Changes  in  the  first  sound  are  also  important-  Reduplication  at 
the  apex  indicates  absence  of  perfect  synchronous  action  of  the  two 
ventricles  and  may  occur  when  undue  pressure  is  put  upon  the 
left  ventricle  by  high  arterial  tension,  or  upon  the  right  by  obstruc- 
tion in  the  pulmonary  circulation.  Thus  it  may  be  observed  in  ad- 
vanced aortic  disease,  or  in  other  conditions  associated  with  high 
arterial  tension,  such  as  nephritis,  where  it  indicates  that  the  left 
ventricle  is  beginning  to  weaken.  In  the  case  of  the  right  ventricle 
the  phenomenon  may  occur  when  there  are  obstructive  lesions  of 
the  lungs.  According  to  Gibson,  of  Edinburgh,  the  doubling  of 
the  first  sound  is  more  apparent  than  real,  and  all  that  really  occurs 
is  that  the  maximum  intensity  of  the  left  first  sound  is  not  coin- 
cident with  the  maximum  intensity  of  the  first  right. 

Decrease  of  intensity  of  the  first  sound  of  the  left  ventricle  is  heard 
in  the  later  stages  of  mitral  insufficiency  and  of  fevcr^  and  in  degen- 
eration of  the  heart  wall. 
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Intensity  of  the  first  sound  of  the  right  ventricle  over  the  triirn^ 
area  may  vary  greatly.  Increase  is  not  so  often  observed  fori 
reason  that  when  obstruction  of  the  left  side  leads  to  increase 
pressure  within  tlie  right,  with  pulmonic  accentuation  and  incrta^l 
of  the  tricuspid  first  sound,  after  a  certain  limit  the  safcty-^-ai?. 
action  of  the  tricuspid  comes  into  play  and  the  increased  pressr' 
is  diminished. 

Decrease  of  intensity  of  the  first  sound  in  the  tricuspid  area  : 
heard  in  all  states  of  the  circulation  in  which  there  is  enfeeble 
ment  of  the  right  ventricular  wall  from  any  cause — pyrexia,  dcge 
eration,  malassimilation,  etc. 

Normally  the  second  sound  is  heard  at  the  base  more  distinct!; 
than  the  first.  If  the  contrary  condition  exists,  the  second  souDii 
is  abnormally  weak. 

Reduplication  of  the  second  sound  at  the  betse  may  be  heard  both 
physiologically    and    pathologically.     Various    explanations   han 
been  oflcred  for  its  causation,  that  generally  accepted    being  differ 
encc  of  pressure  in  the  aorta  and   pulmonar)^  arteries  whereby  tiir 
aortic  and  pulmonary  valves  fail  to  close  in  unison.      Sanson  ex- 
plains the  phenomena  as  due  to  sudden  tension  of  the  abnormi 
mitral   curtain  from  relaxation  of  the  wall  of  the  ventricle.     Thi* 
however,  offers  no  clue  for  the  production  of  the  double  sound  jti 
health.     Pathologically,  the  doubling  of  the  second  sound  \s  heaitj 
in  mitral  stenosis  and  indicates  that  the  pressure  in  tlie   pulmonan 
circulation  has   increased  to  such  an  extent  as  to  cause   the  pul- 
monic valves  to  close  before  the  aortic.     Physiologically,  it  may  be 
observed  at  the  end  of  inspiration  and  on  holding  the  breath  after} 
deep  inspiration. 

Changes  in  the  intensity  of  the  axtrtic  second  and  piUmonic  secofd 
sounds  are  of  important  significance.  When  it  is  desired  to  esti- 
mate the  relative  intensity  of  the  pulmonic  valves,  the  aortic  valvd 
must  be  considered  in  comparison.  The  pulmonary  second  sound 
may  be  distinguished  from  the  aortic  by  the  fact  that  it  is  heani*! 
only  in  a  small  area,  namely,  at  the  second  lefl  interspace  near  the 
sternum,  while  the  aortic  valve  may  be  heard  over  an  extensive  area 
including  the  apex.  Normally  the  pulmonic  sound  is  louder  than 
the  aortic,  hence  it  follows  that  if  the  two  sounds  are  of  equal  in- 
tensity, the  aortic  is  accentuated. 
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Accentuation  of  the  aortic  second  sound  indicates  a  condition  of 
high  tension  in  the  arterial  system.  It  is  observed  in  fusiform,  glob- 
ular and  sacculated  dilatation  of  the  aorta  (aneurysm),  hypertro- 
phy of  the  left  ventricle,  especially  in  association  with  thickened  and 
contracted  arteries,  disease  of  the  kidneys,  atheroma  and  sclerosis, 
and  in  all  conditions  of  abnormally  high  arterial  pressure.  In  hy- 
pertrophy of  the  left  ventricle  with  aortic  insufficiency,  accentuation 
is  absent,  for  the  murmur  either  displaces  the  second  sound  entirely 
or  in  part.  Not  that  it  overpowers  it,  but  the  accentuation  is  en- 
feebled or  lost  on  account  of  the  insufficiency  of  the  valves. 

Diminution  of  the  second  aortic  sound  signifies  enfeeblement  of  the 
wall  of  the  left  ventricle  and  is  observed  in  mitral  obstruction,  pul- 
monary affections  in  which  the  return  of  blood  to  the  left  ventricle 
is  impeded,  and  in  all  conditions  which  tend  to  weaken  the  wall  of 
the  left  ventricle,  such  as  degenerations,  pyrexia  and  relaxed  condi- 
tions of  the  arterial  system.  Accentuation  of  the  aortic  sound, 
therefore,  in  valvular  affections,  implies  strength  of  the  left  ventricle, 
while  diminution  implies  the  reverse. 

Accentuation  of  the  pulmonic  second  sound  denotes  increased  pres- 
sure within  the  pulmonary  circuit  and  arises  from  causes  which  in- 
duce obstruction  of  the  blood-current  through  the  lungs,  as  in 
emphysema,  consolidations,  fibroid  induration  and  in  mitral  disease, 
both  regurgitative  and  obstructive,  always  supposing  the  right  side 
of  the  heart  to  be  intact.  In  mitral  regurgitation  the  pulmonic  sound 
is  accentuated  because  the  left  ventricle  during  contraction  drives 
back  a  certain  amount  of  blood  through  the  imperfect  mitral  valves 
into  the  left  auricle,  and  in  consequence  the  pressure  in  the  pulmo- 
nary circuit  is  increased  and  accentuation  results.  In  mitral  obstruc- 
tion pulmonic  accentuation  is  produced  by  retention  of  blood  in  the 
left  auricle,  which  arises  from  the  obstruction  at  the  mitral  orifice  and 
which  exerts  an  opposing  force  to  that  of  the  right  ventricle.  The 
blood  under  these  conditions  is  under  an  abnormal  state  of  tension 
and  the  pulmonic  valves  put  upon  a  strain.  In  mitral  disease  ac- 
centuation of  the  pulmonic  second  sound  signifies  hypertrophy  of 
the  right  ventricle  and  severity  of  the  lesion  ;  at  the  same  time  it 
denotes  strength  of  the  right  ventricular  walls. 

Diminution  of  the  second  pulmonic  sound  means  dilatation  and 
weakness  of  the  right  ventricle  and  is  therefore  of  grave  significance. 
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It  is  obsen'ed  in  advanced  forms  of  mitral  disease  and  in  con< 
of  failing  heart  power.  It  might  be  expected  to  occur  in  trie 
insufficiency,  but  this  is  seldom  discov^erable. 

Conditions  of  combined  murmurs  are  very  frequently  ob* 
Such  lesions  are  said  to  be  double.    Both  insufficiency  and  stenosl 
may  be  present.     The  sounds  vary  in  character  and   intcnsit)* 
cording  to  the  nature  of  the  lesion,  and  the  same  observations 
as  in  the  case  of  single  lesions. 

Diagnosis. — The  diagnosis  of  cardiac  murmurs  will   be 
ered  when  treating  of  the  different  varieties  of  valvular  affcctiofii 

Prognosis. — As  the  numerous  factors  which  enter  into  the 
ology  of  cardiac  disease  necessarily  all  exert  a  strong  inflt 
upon  the  prognosis,  the  future  of  each  case  must  be  viewed 
many  standpoints.  It  is  of  the  utmost  importance  that  the  prottt-l 
ble  cause  of  the  disease  .should  be  known  and  whether  or  nodll 
sudden  termination  may  be  looked  for.  It  is  also  essential  thatth 
patient's  fears  should  be  allayed  as  far  as  possible,  as  apprehend 
will  tend  to  aggravate  the  trouble. 

The  influences  which  must  be  considered  in  determining  tfel 
prognosis  of  vahnilar  disease  may  be  summarized  as  follows:  ti 
The  nature  of  the  lesion  ;  that  is,  the  valve  involved  and  the  exlctfl 
to  which  it  is  affected.  (2}  Whether  the  lesion  has  a  tendency  t?' 
remain  quiescent  or  otherwise.  (3)  The  general  condition  of  tk 
heart.  (4)  Age  of  the  patient.  (5)  Occupation  and  habits  of  limj 
(6)  Heredity.     (7)  The  influence  of  complicating  disorders. 

There  is  a  class  of  cases  where  the  patient  has  continued  in  i>\ 
parent  health  for  a  long  period  with  little  or  no  inconvenience  cr 
disturbance  and  no  symptoms  but  the  murmur ;  there  is  no  chants 
in  the  pulse,  very  little  hyijertrophy  or  dilatation,  while  the  muroiuf 
will  seem  more  to  accompany  the  heart-sound  than  to   displace  ill 
Under  such  conditions  there  is  no  present  danger,  and  if  the  lcsioi| 
has  already  been  of  long  standing,  and  especially  if  it    has   ariset 
from  acute  rheumatic  endocarditis,  the  chances  of  a  long   life  ait| 
very  favorable. 

There  is  another  type  of  cases  similar  to  the  above  as  to  the  ab- 
sence of  secondar)'  symptoms  and  freedom  from  disturbances,  vtt 
which  differs  in  that  dilatation  and  hypertrophy  are  very  marked 
In  this  instance,  while  compensation  is  sufficient,  the  valvular  de* 
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fects  and  myocardial  changes  are  so  decided  that  the  equilibrium  of 
the  circulation  is  easily  deranged.  Under  these  circumstances,  while 
the  patient  may  remain  free  from  disturbances,  any  intercurrent  dis- 
ease, especially  of  the  lungs,  will  be  attended  with  gravity. 

Still  another  type  of  cases  is  observed  when  the  symptoms  of  fail- 
ing compensation  are  beginning  to  appear.  There  will  be  palpita- 
,1  tions,  shortness  of  breath  on  slight  exertion,  oppression  and  pain  in 
the  prascordial  region,  sliglit  redcma  of  the  feet  and  ankles,  thick 
reddish  deposits  of  urates  and  albuminuria.  In  such  conditions 
danger  is  impending,  though  life  may  be  prolonged  for  a  consider- 
able period  by  careful  treatment. 

In  advanced  cases  of  valvular  disease  when  serious  symptoms 
have  developed  the  outlook  is  decidedly  unfavorable.  If  the  lesion 
has  been  aggravated  by  some  intercurrent  affection,  such  as  bron- 
chitis, debility  or  anarmia,  the  possibility  of  relieving  the  condition 
will  render  the  prospect  of  prolonging  life  more  favorable  ;  but  in 
all  cases  with  general  anasarca,  pulmonary  congestion,  dyspnoea, 
inability  to  lie  down  on  account  of  oppression,  and  the  presence  of 
renal  complications,  there  is  little  hope  and  the  end  is  not  far. 

Great  differences  exist  in  regard  to  the  relative  gravity  of  the  sev- 
eral lesions.  Aortic  insufficiency  is  the  most  rapidl\'  fatal  when  it 
occurs  late  in  life,  as  compensation  is  then  established  with  difficulty. 
In  childhood  and  early  adult  life  mitral  stenosis  is  frequently  more 
serious  than  aortic  incompetence,  owing  to  the  progressive  nature 
of  the  disease.  Generally  speaking,  aortic  stenosis  is  attended  with 
less  serious  consequences  than  mitral  stenosis,  and  aortic  insufficiency 
is  much  more  dangerous  than  mitral  insufficiency.  While  there  is 
some  difference  of  opinion  in  respect  to  the  relative  dangers  of  the 
different  varieties  of  lesions,  tlic  following  order  in  regard  to  their 
gravity  seems  that  the  most  generally  accepted  :  Aortic  insufficiency, 
mitral  stenosis,  aortic  stenosis  and  mitral  insufficiency.  While  in- 
vestigations of  statistics  bear  out  this  enumeration,  the  practical 
value  of  any  such  estimate  must  be  of  limited  utility,  owing  to  the 
fact  that  there  are  many  influences  which  bear  strongly  upon  each 
case  and  which,  not  infrequently,  are  of  more  importance  than  the 
mere  question  of  the  variety  of  lesion. 

The  question  of  sudden  death,  which  in  the  minds  of  the  ImXy  is 
intimately  connected  with  valvular  lesions,  is  one  which  the  physi- 
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dan  wil!  be  called  upon  to  answer.  By  sudden  death  b 
meant  the  abrupt  termination  of  a  case  with  non-compensationr 
secondar)'  symptoms,  but  sudden  dissolution  of  a  person  in  apfkj 
ently  fair  health.  It  is  generally  conceded  that  the  form  of  vair^ 
lar  disease  wherein  this  contingency  is  most  likely  to  occur  is  aat| 
insufficiency,  though  Stokes  maintained  that  mitral  disease 
most  prone  to  end  in  sudden  death. 

The  extent  of  a  lesion  is  a  very  difficult  matter  to   detenmTL| 
Physical   examination  alone   does  not   reveal  the  exact   conditioc 
The  character  of  the  murmur,  the  pulse,  the  amount  of  dilaub^ 
and  hypertrophy  will  senx  somewhat  as  an  index  of  the  extent, 
damage  to  the  valve.     The  dilatation  may  be  so  small  as  to  btl 
scarcely  capable  of  detection,  or  it  may  be  excessive.       In  the  fifiJ 
instance  the  defect  in  the  valves  will  be  slight,  and  in  the  second 
extensive ;  thus  an  important  factor  will  be  ascertained  which  mvt] 
be  considered  in  its  relations  to  treatment  as  well  as  to  prognosii 

A  murmur  associated  with  dilatation  which  tends  to  disturb  a 
pensatory  hypertrophy  or  shows  any  tendency  to  asystolism  is  gr 
Manifestations  of  disturbance  in  other  organs,  as  the  stomach, 
neys  or  liver,  secondary  to  valvular  defects,  are  evidences  of 
ous  significance. 

The  tendency  of  the  morbid  process  to  progress  is  obviously 
element  which  must  greatly  influence  the  future  of  each  case^aj 
one  which  must  always  be  taken  into  consideration.     Remcmberir 
that  the  causes  of  valvular  diseases  are  the  sequela;  of  acute  em 
cardial  inflammation,  chronic  endocardial  inflammation,  degenei 
of  the  valves  and  myocardium,  and  mechanical  influences,  the  qu( 
tion  as  to  the  character  of  the  changes  will   not  be  diflficult  to 
swer.      If  the  cause  be  acute  endocarditis  there  is  good  reason 
suppose  that  the  lesion  once  developed  will  remain  stationary 
the  subsidence  of  the  acute  conditions.     An  exception   as   stal 
elsewhere  will  be  observed  in  the  instance  of  mitral  stenosis.  wh< 
the  morbid  process  is  progressive,  the  valve  gradually  becoi 
narrower,  owing  to  continuous  contraction  of  the  cicatricial  tissue. 

In  the  instance  of  chronic  endocarditis  and  degenerations  an 
tirely  different  type  of  morbid  influences  is  encountered.  Here 
lesions  are  essentially  those  of  the  later  periods  of  life  and  are  cl 
acterized  by  their  progressive  nature  and  generally  unfavorable 
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pect  and  insidious  onset.  When  an  acute  endocardial  inflammation 
is  the  cause  of  the  lesions  it  is  not  diflficult  to  arrive  at  a  conclusion 
as  to  the  time  when  the  valvular  integrity  was  primarily  damaged, 
but  it  is  impossible  to  state  with  any  degree  of  accuracy  when  a 
chronic  inflammatory  or  degenerative  process  first  located  in  the 
cardiac  structures.  While  these  conditions  are  all  prone  to  be  pro- 
gressive, their  course  is  characterized  by  marked  differences  ;  in 
some  cases  the  changes  will  develop  rapidly,  while  in  others  they 
are  slow  in  manifesting  themselves.  Compensating  dilatation  will 
follow  and  the  heart  will  be  able,  to  a  greater  or  less  extent,  to 
adapt  itself  to  the  altered  conditions,  but  compensation,  as  a  rule, 
Hill  eventually  fail.  For  not  only  are  these  pathological  processes 
progressive,  but  they  are  operative  at  a  time  of  life  when  the  heart 
has  less  power  to  accommodate  itself  to  new  conditions  and  is  itself 
subject  to  structural  degenerations. 

There  are,  however,  conditions  which  qualify  this  unfavorable 
view,  for  valvular  lesions  are  encountered  in  middle  and  later  life 
which  are  not  apparently  traceable  to  any  acute  endocardial  inflam- 
mation and  which  arise  from  some  chronic  morbid  process,  yet  be- 
yond the  physical  signs  are  not  attended  with  disturbances.  In 
these  lesions,  the  processes,  while  not  stationary,  are  decidedly 
slow  in  their  course,  and  allow  the  patient  to  enjoy  many  years 
of  comparative  comfort ;  at  the  same  time  it  must  be  remembered 
that  as  age  advances  the  condition  is  liable  to  become  aggravated, 
and  if  an  intercurrent  disease  appears  the  valvular  lesion  is  liable  to 
add  serious  complications. 

The  prognosis  in  cases  which  are  induced  by  mechanical  influ- 
ences will  depend  upon  the  cause.  Degenerations  arising  from 
strain  will  follpw  a  course  similar  to  that  produced  by  other  influ- 
ences. Rupture  of  the  valve  is  a  condition  of  such  rarity  that  any 
generalization  of  cases  is  difficult.  In  some  instances  death  is  in- 
stantaneous ;  in  others,  after  the  subsidence  of  the  acute  condition, 
it  may  be  followed  by  secondary  symptoms,  the  same  as  in  advanced 
cases  of  other  grave  forms  of  heart  disease. 

The  influence  of  age  has  already  been  alluded  to.  In  very 
young  children  the  development  of  valvular  defects  is  always  at- 
tended with  danger,  from  the  fact  that  acute  rheumatic  endocarditis, 
which  is  generally  the  cause,  is  liable  to  return  and  commit  further 
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ravages,  and  in  some  instances  so  damage  the  heart  as  to  exercosl 
deleterious  effect  upon  the  ntitrttion  and  growth  of  the  child  HU 
influence  of  old  age  upon  the  course  of  heart  disease  is  charadsl 
ized  by  difficulty  in  the  estabiishment  of  compensation,  and&l 
tendency  of  the  degenerations  peculiar  to  the  period  of  lifctottl 
dergo  fatty  and  fibroid  changes.  I 

While  sex  cannot  be  said  to  have  much  efifect  upon  prognoail 
generally  speaking,  compensatory  dilatation  and  hypertrophy  J 
more  readily  established  in  males  than  in  females.  I 

Heredity  must  be  taken  into  consideration  when  giving  an  0]iil 
ion  in  regard  to  the  future  of  valvular  affections.  The  diatheJ 
conditions  which  prevail  in  a  iamily,  whether  or  not  its  mcmbeal 
have  been  long-lived,  and  especially  if  cardiac  lesions  have  beol 
prevalent  to  any  extent,  are  factors  which  will  bear  strongly  unl 
the  future.  The  conditions  which  seem  more  under  hereditaf)*»| 
fluences  are  those  connected  with  degeneration  of  the  heart  walk  I 
High  arterial  tension  in  itself  is  frequently  hereditary  and  u^J 
greatly  aggravate  the  existing  conditions  and  exert  an  unfavorafaici 
influence  upon  the  prognosis.  I 

Occupation,  habits  and  manner  of  living  are  elements  which  mibtl 
always  be  regarded.  Cases  of  valvular  lesion  in  persons  who  xk\ 
compelled  to  engage  in  manual  labor,  especially  of  an  arducwl 
character,  must  obviously  run  a  shorter  course  than  in  those  mm 
adv^antageously  placed  in  life.  Bad  hygienic  surroundings  and  »'| 
posure  to  the  inclemencies  of  weather  and  extremes  of  tempcratuit 
will  tend  to  weaken  the  efforts  of  compensation.  Those  who/n 
addition  to  being  compelled  to  engage  in  laborious  tasks.  af«  ilH 
fed,  ill-ciothed  and  ill-housed,  and  perhaps  given  to  excessive  nxi 
of  alcoholic  beverages,  are  clearly  under  influences  best  calculatd 
to  hasten  the  degenerative  processes.  Compensatory  hypertropbf 
has  a  poor  chance  under  such  conditions.  On  the  other  hand, 
habitual  persistence  in  immoderate  eating  and  drinking  will  increait 
arterial  tension  and  augment  the  influences  which  arc  operati\*eil 
causing  the  morbid  conditions,  and  necessarily  exert  a  deletenoiff 
eflfect. 

The  presence  of  complications,  especially  anaemia  and  pulmonan* 
affections,  will  augment  the  danger,  The  eft'ect  of  anteitiia  upon 
the  structures  is  decidedly  deleterious,  being  in   itself  capable  of 
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giving  rise  to  decided  disturbances  of  the  circulation  ;  when  associ- 
ated with  a  valvular  defect  it  will  greatly  aggravate  the  situation 
by  inducing  dilatation  of  the  left  ventricle  and  regurgitation  at  the 
mitral  orifice,  thus  increasing  the  dilatation.  It  will,  in  addition, 
impede  compensation  by  impoverishing  the  blood  and  general  nu- 
trition. 

Treatment. — Chronic  valvular  lesions,  unattended  with  disturb- 
ing phenomena,  do  not  call  for  therapeutic  interference.  On  the 
other  hand,  when  the  source  of  consecutive  symptoms  or  in  asso- 
ciation with  other  morbid  conditions,  careful  treatment  will  be  ur- 
gently demanded. 

Trophylactic  measures  are  of  limited  practical  application,  since 
the  majority  of  cases  do  not  come  under  medical  care  until  the  af- 
fection has  been  long  established  and  is  be}'ond  the  question  of  pre- 
vention. When,  however,  there  is  reason  to  apprehend  that  the 
valves  will  become  damaged  as  the  result  of  the  presence  of  condi- 
tions liable  to  induce  organic  change  in  the  endocardial  structures, 
especially  acute  rheumatism,  prevention  is  a  matter  of  importance. 
Under  these  conditions  the  heart  should  be  carefully  watched,  and 
at  the  first  intimation  of  endocardial  implication  every  efTort  should 
be  made  to  avert  the  complication  or»  at  least,  to  limit  its  extension. 
With  this  end  in  view  the  preventive  measures  mentioned  in  the 
article  on  pericarditis  should  receive  consideration. 

The  earliest  symptoms  of  cardiac  involvement,  it  may  not  be 
amiss  to  recall,  are  alterations  in  the  rhythm  of  the  heart  with  ac- 
celerated, uneven  and  tumultuous  action.  When  an  acute  inflam- 
mation of  the  endocardium  has  subsided  and  a  valvular  defect  re- 
mains, great  care  is  essential  in  order  to  prevent  undue  dilatation  of 
the  heart  walls.  Here  rest,  as  stated  elsewhere,  is  also  of  paramount 
importance.  The  patient  should  be  kept  in  bed  or  confined  to  his 
room  for  several  weeks  or  even  months,  according  to  the  nature 
and  severity  of  the  lesion.  Cases  of  aortic  insufficiency  will  require 
a  longer  period  of  rest  than  other  varieties  of  valvular  disease. 
When  pericarditis  has  been  associated  with  acute  endocardial  in- 
flammation, the  period  of  repose  should  be  of  greater  length,  as  the 
heart  walls  are  much  weakened. 

Again,  in  persons  suffering  from  diathetic  conditions  prone  to  in- 
duce cardiac  diseases,  especially  those  whose  family  history  shows 
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a  tendency  to  valvular  affections,  the  heart  should  be  watched  Im 
evidences  of  insidiously  developing  lesions,  and  the  use  of  akoii^| 
indulgence  in  dietary  excesses  and  the  effects  of  muscular  stnifl 
must  be  taken  into  account.  I 

The  general  management  of  valvular  affections  wll  varj*  accord-l 
ing  to  the  adequacy  or  inadequacy  of  compensation.      The  natinil 
division  separating  these  two  classes  of  cases  is  broad  and  distiii&l 
In  those  where,  other  than  the  physical  signs  of  a   murmur,  tharl 
are  no  symptoms  and  evidences   of  hypertroph)^  and  dilatation  8(1 
absent,  little  need  be  said  as  to  treatment ;  care,  however,  is  need*  I 
ful.     All  influences  which  may  in  fulurc  bear  upon    the  condttiati 
should  be  considered.     Violent  muscular  efforts  and   occupations  I 
calling  for  great  strength  and  endurance  must  be  avoided,  butcx*| 
ercise  of  many. kinds  may  be  enjoyed,  foi-  in  numerous  instances  ihe  I 
presence  of  a  valvular  defect  is  not  incompatible  with  a  considerable  I 
amount  of  effort.      Exercises^  however,  should  be   in    moderatiaft  I 
and  within  healthful  limits.     In  the  young,  outdoor  sports,  such  as  I 
tennis,  golf,  moderate  rowing,  riding  and  even  dancing,  swimming 
and  bicycling  may  be  allowed.      In  regard  to  the  last  special  cau- 
tion is  called  for  and  up-hill  riding  and  long  rides  should  be  coo- 
demned.      Foot-ball,  running  races,  paper  chases,  violent   gymnas- 
tics   and  exercise  which    require  fixation  of  the    chest    and  pro- 
longed closure  of  the  epiglottis  should   be  prohibited.       Exposurr 
must  be  avoided  and,  in  the  case  of  rheumatics,  flannel   underwear 
should  always  be  worn. 

In  patients  in  whom  dilatation  and  hypertrophy  are  decided  yd 
compensation  remains  adequate,  the  changes  in  the  heart  wall  add 
a  more  serious  aspect  to  the  situation.  Greater  care  is  imperative 
lest  the  compensation  be  further  weakened  or  destroyed.  Such 
|>ersons  need  not  be  considered  as  invalids  as  some  would  ha\^» 
yet  their  future  life  must  be  more  or  less  modified  according  to  the 
demands  of  the  diseased  condition,  In  laying  down  the  rules  for 
living  for  this  class  of  cases  it  should  be  the  aim  to  interfere  as 
little  as  possible  with  the  ordinary  vocation. 

Those  who  are  fortunate  enough  to  be  able  to  consider  environ- 
ment should  reside  in  some  mild,  equable  climate  where  the  soil  is 
sandy  and  the  vicissitudes  of  temperature  are  at  a  minimum,  for  it 
must  be  borne  in  mind  that  many  of  these  patients  are  of  a  rheu- 
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matic  diathesis  and  are  especially  susceptible  to  climatic  influences. 
High  altitude  should  be  avoided,  one  of  2000  to  3000  feet  will  be 
most  suitable ;  more  than  that  is  not  to  be  commended.  Resi- 
dence by  the  sea  will  prove  of  benefit  in  many  instances. 

The  diet  should  be  regulated.  Excesses  of  all  kinds  should  be 
avoided.  When  the  arterial  tension  is  high  a  hearty  meat  diet 
should  be  prohibited.  Milk,  eggs,  green  vegetables,  fruits  and  the 
lighter  varieties  of  meat  should  be  favored,  while  the  carbohydrates 
should  be  used  in  small  quantities.  The  amount  of  liquids  should 
be  limited  to  actual  requirements,  since  excess  of  fluid  or  of  food 
tends  to  augment  the  work  of  the  heart.  Tea,  coflee  and  tobacco 
should  be  prohibited,  and  alcohol  should  be  used  only  under  medi- 
cal supervision.  A  small  quantity  of  wine  may  frequently  be  taken 
with  advantage  with  the  meals,  and  if  there  is  sleeplessness  a  little 
spirits  in  hot  water  at  night  time. 

One  of  the  most  important  questions  in  this  type  of  cases  is  that 
of  exercise.  The  patient  should  be  instructed  as  to  the  necessity  of 
avoiding  violent  muscular  efforts  or  putting  an  undue  tax  on  his 
strength.  Many  conditions  of  compensation  which  have  remained 
adequate  for  a  long  period  have  been  irretrievably  damaged  by  a 
mountain  climb  or  some  such  exertion.  Those  who  are  compelled 
by  necessity  to  engage  in  manual  labor  of  an  arduous  nature  must 
seek,  as  soon  as  possible,  occupations  which  do  not  call  for  con- 
tinuous muscular  strain.  In  all  instances  open  air  life  should  be 
followed  as  far  as  practical.  Definite  rules,  however,  are  not  pos- 
sible ;  each  case  must  be  considered  individually,  the  seat  and  char- 
acter of  the  lesion,  the  age  and  temperament  and  sex  of  the  patient 
must  all  be  regarded  as  factors.  Ordinarily  what  would  be  allowed 
in  youth  would  scarcely  be  admissible  in  middle  life.  In  the 
young,  even  in  cases  with  some  dilatation,  a  certain  amount  of  out- 
door sport  may  be  permitted.  Temperament  also  is  important. 
Some  are  very  timid  and  apprehensive  ;  such  must  be  encouraged. 
Some,  on  the  other  hand,  are  rash  and  impulsive  and  must  be  re- 
stricted accordingly. 

A  rule  in  regard  to  exercise  in  cases  of  valvular  lesions,  which  is 
always  applicable  and  which  has  no  exception,  is  that  fatigue 
should  be  avoided  and  that  any  sign  of  painful  breathlessness 
should  be  regarded  as  a  positive  signal  for  rest.     Furthermore, 
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whenever  participation  in  any  particular  form  of  exercise  is  at- 
tended with  embarrassment  of  the  respiration,  it  is  a  |K>sitive  indi- 
cation that  such  efforts  are  decidedly  contraindicated.  Walking 
against  a  strong  tmnd  should  be  strenuously  avoided  by  all  those  suf- 
fering xvifh  eardiae  disease,  *  d 

In  those  cases  characterized  by  failing  compensation  therapeutic 
measures  are  of  the  greatest  importance.  Here  the  disturbances 
will  present  types  varying  from  the  earlier  periods  of  failure  as  e\^i-^ 
denced  by  the  attacks  of  palpitation  and  pnecordtal  distress,  dysp- 
ncea  on  exertion »  and  slight  (edema»  to  the  advanced  cases  with 
general  anasarca  and  nephritic  complications.  In  the  less  severe 
forms  of  this  type,  and  in  those  where  the  equilibrium  of  compensa- 
tion is  maintained  with  difficulty,  much  can  be  done  to  reheve  th 
patient  and  to  prolong  life. 

All  that  has  been  said  in  regard  to  climate  and  freedom  from 
exposure  holds  under  these  conditions  with  renewed  force  ;  a  mild 
climate  should  be  selected  and  the  patient  enjoined  to  live  in  the 
open  air  as  much  as  possible.  All  active  exercise  must  be  pro- 
hibited, at  the  same  time  total  inaction  will  not  be  called  for.  TheM 
patient  may  be  allowed  to  walk  in  moderation,  but  never  when 
there  is  wind»  or  the  temperature  is  very  cold.  The  diet  should  be 
carefully  supervised  and  food  difficult  of  digestion,  and  overloading 
the  stomach,  must  be  avoided,  as  gastric  disturbance  may  induce 
severe  and  alarming  symptoms.  The  excretions  should  also  be 
carefully  observed. 

As  evidences  of  inadequacy  of  compensation  begin  to  manifest 
themselves  absolute  rest  will  prove  of  great  benefit  in  toning  up  the 
failing  powers.  The  patient  should  be  placed  in  bed  and  should 
remain  there  for  a  period  varying  according  as  the  condition  de^>^ 
mands.  The  importance  of  this  measure  cannot  be  too  strongly 
emphasized.  The  writer  has  seen  many  cases  in  which  the  evi* 
deuces  of  failing  compensation  have  disappeared  under  rest.  At 
the  same  time,  as  the  nutrition  is  low,  a  liberal  diet  should  be  ad 
ministered  consisting  of  frequent  light  meals  of  easily  digested  food. 
General  tonias  will  often  be  indicated. 

The  selection  of  remedies  in  the  treatment  of  valvular  disease  will 
be  guided  by  the  fact  that  decrement  of  arterial  pressure  is  the  great 
underlying  factor  in  the  symptomatology  of  the  affection.    The  chief 
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indications  are  those  derived  from  observation  of  the  general 
symptoms,  the  sounds  and  movements  of  the  heart,  condition  of 
dilatation  and  hypertrophy,  and  the  phenomena  connected  with  the 
state  of  the  pulse.  It  is  needless  to  say  that  the  action  of  remedies 
is  on  the  heart  muscle  and  not  on  the  valvular  defect. 

Digitalis  is  the  first  remedy  to  suggest  itself  Its  utility  in  val- 
vular disease  is  unquestionable.  Its  chief  indications  are  weak, 
irregular,  intermittent,  rapid  pulse  ;  every  movement  causes  it  to 
beat  faster,  also  slow  pulse ;  pulse  of  low  tension  ;  sensation  as  if 
the  heart  stood  still ;  dyspnoea ;  cough  ;  dusky  hue  of  the  counte- 
nance ;  pulsating  jugulars  ;  scanty,  high-colored  urine ;  urine  alter- 
nating scanty  and  copious  ;  albuminuria  ;  jaundice  ;  haemoptysis  ; 
oedema  of  the  feet  and  ankles  ;  general  anasarca ;  vertigo  and 
amaurosis.  It  is  contraindicated  when  arterial  tension  is  high  and 
the  action  of  the  heart  strong.  Fatty  degeneration  and  atheroma 
of  the  myocardium  are  not  necessarily  contraindications,  but  evi- 
dences of  their  presence  should  be  regarded  as  a  signal  for  caution. 

Its  sphere  of  action  will  be  found  principally  in  disease  of  the 
mitral  and  tricuspid  areas  accompanied  by  engorgement  of  the 
venous  circulation.  In. mitral  insufficiency  it  lengthens  the  dias- 
tole and  thereby  permits  more  blood  to  flow  from  the  auricle  into 
the  ventricle.  It  also  strengthens  the  systole  and  induces  more 
complete  closure  of  the  valvular  segments  and  in  consequence  less 
regurgitation.  More  blood  is  also  propelled  into  the  arteries.  In 
mitral  obstruction  the  lengthening  of  the  diastole  allows  more 
blood  to  flow  through  the  contracted  orifice  and  thus  aflfords  relief 
to  the  engorgement  of  the  venous  system,  but  in  the  earlier  periods 
of  this  lesion  it  is  generally  condemned.  In  affections  of  the  tri- 
cuspid the  action  of  the  remedy  is  similar. 

In  aortic  diseases  the  action  of  digitalis  under  some  conditions  is 
beneficial,  while  under  others  it  may  prove  injurious.  In  the  in- 
stance of  aortic  obstruction  the  left  ventricle  may  be  injured  by 
driving  the  blood  through  the  narrowed  orifice,  but  when  compen- 
satory hypertrophy  is  absent  and  the  heaft  action  is  rapid  and 
feeble,  or  when  it  is  desirable  to  strengthen  the  systole,  the  admin- 
istration of  digitalis  will  be  attended  with  benefit.  In  insufficiency 
it  was  condemned  by  Corrigan  on  the  supposition  that  the  pro- 
longed diastole  allowed  a  greater  amount  of  regurgitation.     This 
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theory  at  the  present  time  is  not  regarded  as  substantiated,  andiirP 
remedy  will  often  be  demanded  in  aortic  insufficiency  whenei^H 
there  are  signs  of  failing  hcait  power  with  secondary  involvcJ^B 
of  the  mitral  valve.  In  aortic  obstruction  and  insufficiency  aaiB 
ciated  with  dilatation  and  mitral  regurgitation  digitalis  will  allH 
produce  marked  results.  The  tendency-  of  digitalis  to  increase l)^| 
resistance  of  the  peripheral  circulation  and  thus  throwing  more  wodH 
on  the  heart  must  always  be  taken  into  consideration,  Althoo^l 
the  contractile  energy  of  the  heart  under  the  influence  of  Uie  dntfB 
may  more  than  counterbalance  this  effect,  it  may,  on  the  odvl 
hand,  be  unable  to  do  so.  When  such  is  the  case  nitroglyceitl 
should  be  administered  in  association  with  digitalis  in  order,  bjrffi 
action  as  a  vasomotor  dilator,  to  dilate  the  peripheral  vessels  xaiM 
thus  facilitate  the  onward  flow  of  the  blood.  This  combination «<■ 
nitroglycenn  and  digitalis  is  of  the  greatest  importance  here.  WTjoB 
it  is  determined  upon,  one  drop  of  the  !  per  cent,  solution  or  dm 
the  second  decimal  dilution  of  nitroglycenn  may  be  given  withtlrl 
desired  dose  of  digitalis.  I 

Sirophanthus  is  probably  one  of  the  most  useful   substitutes  f»  I 
digitalis  ;  it  may  succeed  where  the  latter  has  failed,  althou"-h  itisbi  I 
no  means  its  cquaL      It  has  the  advantage  of  being  free  from  cau:^  I 
ing  gastric  irritation,  and  may  be  administered  in  all  forms  of  \'al  I 
vular  lesions  where  compensation  is  lacking,  being  especially  useful  I 
in  mitral  stenosis  without  degeneration  of  the  cardiac  muscle,  and  in  I 
cases  of  failing  heart  in  cardio-vascular  sclerosis  associated  with  in  I 
terstitial  nepliritis.     On  account  of  its  property  of  not  contractini;  I 
the  arterioles  it  will  prove  of  value  in  cardiac  dropsy  with   pulm<>  I 
nary  and  nephritic  congestion.      Its  chief  use  is  that  of  an  adju\'aflt  I 
to  digitalis  and  as  a  substitute  in  those  cases  where,  notwithstand- 1 
ing  the  presence  of  characteristic  symptoms,  digitalis   has   proven 
ineffectual.     Its  action  being  more  rapid  than  that  of  digitalis  aiKl 
its  effect  less  lasting,  the  dose  should  be  sooner  repeated.     It  should 
never  be  given  Iiypodermically,  as  it  is  liable  to  cause  abscesses 
at  the  point  of  injection  when  thus  administered.     Care  must  be  ex- 
ercised to  obtain  a  reliable  preparation,  as  some  are  worthless. 

Caffeina  in  valvular  affections  may  be  em  ploy*,  d  upon  the  same 
indications  as  digitalis,  bearing  in  mind  that  its  action  is  more  rapiili 
and  much  less  lasting.    It  ma\'  be  used  when  the  latter  proves  im- 
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tating  to  the  stomach  and  when  decided  diuresis  is  desired.  In 
valvular  disease,  dilatation  with  or  without  fatty  degeneration,  it 
strengthens  the  heart  and  often  produces  excellent  effects.  It  is 
well  to  commence  \vith  moderate  doses  and  rapidly  increase. 

Spartcifur  sulphas  has  proved  beneficial  in  cases  of  enfeebled 
heart  with  valvular  deficiencies,  especially  in  disease  of  the  mitral 
valve  when  there  is  marked  dilatation.  Germain  See  recommends 
it  in  aordc  and  mitral  insufficiency  and  mitral  stenosis,  the  best  re- 
sults being  obtained  \\\  the  failing  heart  of  mitral  stenosis  and 
aortic  regurgitation.  In  insufficiency  of  the  aortic  valve  with  rapid, 
tumultuous  action  of  the  heart,  it  has  proved  itself  effective.  Small 
doses  appear  to  act  best, 

Spartein  may  be  used  as  an  adjuvant  to  digitalis.  Being  more 
speedy  in  effect,  it  may  be  administered  first  to  begin  the  action. 

Adonis  vcrnalis,  like  most  of  the  drugs  of  lesser  importance 
w^hich  compose  the  digitalis  group,  has  no  special  individual  indi- 
cations. It  has  been  employed  with  good  results  \w  cases  of  mitral 
and  aortic  regurgitation  when  digitalis  has  failed  to  act.  The  infu- 
sion or  glucoside  is  recommended  by  Armstrong  in  cases  of  valvu- 
lar disease  with  insufficient  compensation  attended  with  marked  cir- 
culatory disturbances  and  in  cardiac  asthma.  In  valvular  diseases 
of  the  heart  arising  secondarily,  chronic  nephritis  with  enfeebled 
heart  action,  irregular  or  intermittent  pulse  and  venous  stasis,  it 
has  in  some  instances  produced  very  satisfactory  results. 

It  ts  preferred  by  some  observers,  in  place  of  digitalis  for  the 
failing  compensation  of  mitral  obstruction.  A  tolerance  of  the 
remetiy  will  be  experienced  in  a  few  days  and  the  dose,  therefore, 
must  b€  increased,  as  with  arsenic.     It  may  also  act  as  a  purgative. 

Cactus  grand ijforas,  while  decidedl}'  a  remedy  of  secondary  im- 
portance in  valvular  disease,  is  sometimes  of  great  value,  especially 
when  its  characteristic  symptomatic  indication  is  present,  namely, 
*'a  sense  of  constriction  as  \{  the  heart  were  being  tightly  grasped 
or  the  chest  were  bound  by  an  iron  band."  when  it  will  afford  re- 
lief It  fails  in  feeble  heart  action  dependent  upon  extreme  dilata^ 
tion  and  in  mild  obstruction,  but  is  useful  in  aortic  regurgiution. 

Ghnoutuw  (nitroglycerin  or  trioitrin)  is  indicated  in  all  fom^  «|f 
valvular  disease  attended  with  high  arterial  tension  and  spasiao<jQc 
contraction  and  rigidity  of  the  vessels.     Its  special  indicatiotiji  at. 
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Pain  in  the  region  of  the  heart  radiating  towards  the  back  and 
shoulders,  spasmodic  and  pressing  sensation  in  the  heart,  violent  car-  I 
diac  contractions,  slow  beating  and  pulsation  of  arteries,  quickened 
heart  action,  full,  strong  pulse,  small  pulse,  thready  and  irregu- 
lar pulse,  pulse  of  high  tension.  It  is  of  use  in  affording  relief  to 
t]ie  left  ventricle  by  allowing  more  blood  to  flow  to  the  peripheral 
vessels.  In  valvular  defects  associated  with  arterio -sclerosis,  espe- 
cially aortic  insufficiency  with  angenoid  jxiin,  and  in  dilatation  with 
degeneration,  it  is  valuable.  Cardiac  asthma  and  severe  dyspncua  ■ 
are  often  relieved  by  it.  Its  administration  in  conjunction  with  digi- 
talis to  overcome  the  tendency  of  the  latter  to  cause  contraction  of 
the  peripheral  vessels,  to  which  allusion  has  been  made,  constitutes 
a  most  important  feature  of  its  application  in  valvular  diseases. 

Strvihrna,  in  addition  to  its  efficacy  in  sudden  heart  failure  of  all 
forms,  is  useful  in  valvular  disease  for  steadying  the  heart,  and  as  a 
general  tonic  to  the  muscular  system.  It  may  be  administered  in 
association  with  other  remedies, 

Potassii  iodiditm,  sodii  iodidum,  strontii  iodidum,  arsenici  iodiditnt, 
aurum^  baryta  carhonica,  barii  ckloridntn  are  all  indicated  in  these 
forms  of  valvular  disease  associated  with  arterio-sclerosis.  Their 
use  must  be  continued  for  a  long  period. 


1 


Treatment  of  Special  Symptoms. 

An.emia. — The  an;emia  which  frequently  accompanies  cardiac 
lesions  should  be  treated  on  the  same  general  lines  as  under  other 
conditions.  Careful  diet  with  blood-making  foods  and  iron  in  some 
form  are  the  chief  resources.  The  tincture  of  the  muriate  of  iron, 
the  second  decimal  trituration  of  ferrum  reductum,  or  of  the  arsen- 
ite  or  iodide,  iir  Flint's  chalybeate  pill,  will  be  found  useful.  In 
severe  cases  arsenic  will  meet  the  condition  in  the  second  decimal 
triturate  of  arsenicum  album  in  two  grain  doses,  of  Fowler's  solu- 
tion of  arsenic  three  times  a  day.  Frequently  iron  and  arsenic  may 
be  combined  to  great  advantage.  In  these  conditions  a  practiccil 
method  of  treatment  would  be  the  iron  or  iron  combination  after 
meals  and  the  cardiac  remedy  ever)'  two  hours  between  meals,  or 
three  or  four  times  a  day,  as  called  for.  Massage  and  faradization 
assist  in  some  cases. 
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Angenoid  Pains. — Aortic  insufficiency  with  sclerosis  is  espe- 
cially liable  to  develop  these  symptoms,  although  they  may  appear 
in  other  forms  of  valvular  affections.  When  arterial  tension  is  high 
nitroglycerin  will  prove  useful.  Arsenicum,  spigelia,  cactus,  kal- 
mia,  lachesis,  rhus,  crotalus  and  aconite  will  also  be  effective, 
according  to  indications.  When  the  pain  is  severe  heat  or  cold  to 
the  praecordium,  amyl  nitrite  inhalations  and  morphine  or  atropine 
hypodermically,  as  mentioned  in  angina,  should  constitute  the  line 
of  treatment.  If  the  heart  action  is  slow  or  irregular  diffusible 
stimulants  and  strychnia  should  be  administered  in  conjunction  with 
the  remedies  for  the  relief  of  the  pain. 

Gastro-Intestinal   Disturbances. — As   venous   engorgement 
increases,  the  portal  circulation  is  necessarily  involved,  and  in  con- 
sequence the  liver,  stomach  and  whole  digestive  tract  will  develop 
symptoms  of  disorder.     Nausea,  vomiting  and  fermentation  of  food 
causing  gaseous  distention  will  add  greatly  to  the  patient's  suffer- 
ing.    For  the  gaseous  distention,   lycopodium,  carbo  vegetabilis, 
berberis,  mercurius,  and  nux  vomica,  also  creasote,  salol,  sulpho- 
carbolate  of  soda,  naphthalin  and  remedies  of  this  class,  will  be  of 
service.     In  nausea  and  vomiting  relief  may  be  afforded  by  small 
doses  of  calomel  or  ipecac.     A  combination  in  the  proportion  of  a 
tenth  of  a  grain  each  with  one  grain  of  bicarbonate  of  soda  will 
sometimes  prove  effective. 

As  venous  obstruction  increases  the  liver  becomes  enlarged,  con- 
gested and  sometimes  even  pulsates,  and  at  the  same  time  the  over- 
distended  right  side  of  the  heart  constantly  receives  more  blood 
from  the  liver  than  the  right  ventricle  can  transmit  through  the 
lyings.  In  this  condition  the  judicious  use  of  purgatives  will  be 
indicated.  A  watery  diarrhoea  which  is  often  present  is  an  indi- 
^tion  rather  than  a  contraindication,  inasmuch  as  it  is  a  result  of 
^e  congestion  of  the  portal  circulation  and  will  be  relieved  by  the 
'■empval  of  venous  stasis.  The  best  results  are  obtained  by  the  use 
®^  calomel  in  doses  of  one-fourth  of  a  grain  every  hour  until  action 
'^  obtained.  Under  these  conditions  digitalis  is  often  worse  than 
useless,  but  after  the  action  of  the  purgative  it  may  be  given  with 
g^d  effect. 

Gastric  catarrh  may  be  relieved  by  nux  vomica,  bismuth  subgal- 
^^^  or  subnitrate,  ipecac,  argentum  nitricum,  or  antimonium  cru- 
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dum.     When  the  secretion  of  mucus  is  abundant,  and  the  pdifl 

strength  and  general  condition  permits,  lavage  will  prove  of  si^| 

a  saline  purgative  wilJ  also  afford  great  relief*  H 

Dyspnou,  Orthopn(ea  and  Cyanosis. — Absolute  rest,  ahiS 

ful  supply  of  fresh  air  and  cardiac  stimulants  are  the  general  Ji^| 
tions  ;  these  conditions,  however,  being  dependent  upon  a\'2dlH 
causes,  the  treatment  will  var\'  accordingly.  When  due  lo  vflfl 
stasis  and  engorgement  of  the  pulmonary  vessels  the  cardiacifl 
dies  mentioned  and  the  use  of  cardiac  stimulants,  such  as  alofl 
nitroglycerin,  ammonia  carbonate,  cafTein  and  camphor,  will  bc^H 
for.  When  speedy  action  is  desired  remedies  should  be  ad^l 
tercd  hypodermically.  When  dyspnoea  is  associated  with  orm 
gravatcd  by  bronchitis,  antimonium  tartaricum,  scilla,  P^^^MiH 
ipecac,  and  stannum  should  be  considered.  Inhalations  of  cofl 
will  afford  relief  in  dyspnoea  arising  from  this  as  well  as  eM 
causes.  Rubbing  the  chest  with  hot  sweet-oil  is  a  simple  rcflfl 
which  is  effective  and  will  be  found  useful  in  the  more  acute ftJ 
of  bronchial  inflammation.  A  few  ounces  of  normal  saline  sddli 
injected  subcutancously  into  the  abdominal  wall  has  afTbrded  m 
especially  in  cases  of  long  standing.  Cold  compresses  applicdl 
the  chest  will  prove  satisfactory  in  some  instances.  Other  rcflM 
which  will  sometimes  prove  palliative  are  arsenic,  lobelia,  cum 
aceticiim  and  hydrocyanic  acid.  I 

The  cyanosis  and  breathlessness  which  arise  from  the  prtsm 
of  pulmonary  ledema  is  the  most  distressing  form  of  dyspncea  wM 
will  be  encountered,  and  the  paroxysms  of  cardiac  asthma  wW 
occur  may  prove  to  be  the  termination  of  a  long  period  of  sulloH 
This  condition  calls  for  the  stronger  stimulants,  viz.,  brandy, caB 
and  oxygen  inhalations,  and  strychnine  hypodermically. 

Some  attacks  of  dysi)no:*a  coming  on  in  paroxysms  are  dnt* 
disease  of  the  coronary  arteries  ;  here  aniyl  nitrite  and  nitroelyofl 
will  be  indicated. 

When  other  measures  fail,  as  they  frequently  do  as  the  dises 
progresses,  and  the  patient's  suffering  becomes  more  intense,  f 
source  must  be  had  t<j  opium,  which  as  a  palliative  will  be  pn 
tively  essential  in  many  cases.  Morphine,  hypodemiically,  is  i 
suredly  the  best  form  in  which  to  administer  the  remedy  and 
many  instances  it  will  have  an  excellent  effect.  __^^^ 
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Dyspncea  dependent  upon  hydrothorax  should  be  relieved  at 
once  by  aspiration  ;  in  sofne  cases  counter-irritation  in  the  form  of 
blisters  will  answer. 

Palpitation. — The  recognition  of  the  cause  is  essential  in  order 
to  meet  this  symptom.  If  it  arises  from  excessive  hypertrophy  as 
evidenced  by  a  full,  tense  radial  pulse,  attended  with  a  sensation  of 
constant  throbbing  in  the  praecordium,  aconite,  belladonna,  cactus 
grandiflorus,  veratrum  viride  will  be  indicated.  When  palpitation  is 
induced  by  nervous  influences,  ignatia,  moschus,  cactus  grandiflorus, 
arsenicum,  the  bromides,  Hoffmann's  anodyne  well  diluted,  or  alco- 
holic stimulants  in  small  quantities  act  well.  The  ice-bag  or  Leiter's 
coil  applied  over  the  praecordium  will  relieve  in  many  instances. 

Attacks  of  tachycardia  may  be  controlled  by  the  same  remedies, 
notably  ignatia,  cold  applications  and  Hoffmann's  anodyne  in  doses 
of  fifteen  to  thirty  drops. 

Nervous  Phenomena. — In  many  instances,  especially  in  the  later 
periods  of  the  disease,  the  patient  will  evince  the  most  extreme 
restlessness,  irritability  and  insomnia.  Sleep  when  it  does  come 
may  be  disturbed  by  distressing  dreams  or  attacks  of  palpitation. 
For  the  restlessness  and  irritability,  ignatia,  arsenicum,  sodium 
bromide  or  potassium  bromide  may  be  used.  For  insomnia,  bella- 
donna, passiflora  incarnata,  the  bromides,  codein,  hot  alcoholic 
drinks  at  bed-time,  sulphonal  and  trional. .  In  some  instances  mor- 
phine will  be  found  to  be  the  only  remedy  that  will  afford  relief. 

Dropsv. — This  symptom  is  one  of  the  most  serious  significance 
and  at  the  same  time  the  most  troublesome.  Rest,  careful  diet  and 
attention  to  the  state  of  the  bowels  are  most  essential,  and  in  the 
milder  forms  will  often  prove  sufficient,  but  in  the  severer  grades 
more  active  measures  will  be  demanded. 

The  patient  should  be  placed  in  such  a  position  as  to  favor  the 
return  flow  of  the  circulation.  Gentle  massage  should  also  be 
practiced.  While  it  is  desirable  to  restrict  the  amount  of  fluids 
ingested,  it  is  manifestly  often  impossible  to  give  solid  food  on 
account  of  the  condition  of  the  stomach,  hence,  while  the  food  must 
be  fluid,  the  quantity,  however,  should  be  limited.  In  severe  cases 
about  two  ounces  ever>'  two  hours  will  suffice.  It  is  important 
that  the  bowels  should  be  kept  open,  but  free  purgation  must  be 
avoided. 


Digitalis  is  of  great  scmcc,  especially  in  the  form  of  the  i 
one-drachm  doses  of  which  should  be  given  ever>'  two 
hours,  or  it  may  be  administered  in  alternation  with  son 
remedy. 

Afonnuw  Cannabinum  is  a  diuretic  of  great  utilit\' ;  it  wi 
the  urinar>'  secretion  rapidly.  Ruddock  recomniended  it 
nation  with  cactus.  When  a  fresh  infusion  can  be  ob 
should  be  preferred,  but  generally  this  is  impossible  and  t 
ture  must  be  employed.  The  objection  to  the  drug  is  its 
to  produce  nausea. 

Scilla  i^  an  imp<.^rtant  remedy  in  cardiac  dropsy,  but  i 
used  -.vith  caution  when  the  kidneys  arc  involved.  It  may  1 
with  cijjitali>  alternately. 

Can  tin,  on  account  of  its  decided  diuretic   action,  ma} 
quenlly  advanta-^cously  administered  as  a  substitute   for 
when  it  is  desired  to  take  advantage  of  its  less  irritating  qu 
the  ga-tnc  miic'»us  membrane  and  of  its  greater  rapidity-  o 
It  may  be  given  as  previriusly  menti«.>ned. 

Aris  is  usefj:  and  wi!!  often  aftbrd  great  relief  when  iti 
indication-  are  prcser.t.  It  is  more  esjx-cially  indicated  v 
phriris  i-^  present  a.^  a  c->mp!icat:':»n. 

.!■•.<!'.:.''";  r:::j!s  its  >r>here  in  tPi-'-se   !i.»rms  of  dropsv  n 
markt-vi  by  -tdema  of  the  r.ice.  h.i::».:s  a:: J  feet,  by  great 
t!'iir-t.  tl!  :-r.^;:e.  d\>p:v:-i  a::^:  ;-ni.ici.it:-.^n.      It  is   also   oi 
in  the  a^'Lv.:. 

.^"  ;.;//;;.-.  .?.\  ;.:>     r  '.;:■;-:-•  .^rv  is^f..!  ^::;;retics.      They 
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are  heavy  and  distended,  and  the  skin  threatens  to  rupture,  me- 
chanical measures  for  relief  must  be  employed.  Simple  cutane- 
ous incisions,  the  use  of  Southey's  fine  silver  canula  or  trocar  are 
the  methods  employed.  Whatever  plan  is  selected  careful  anti- 
sepsis should  be  observed  ;  the  skin  should  in  all  cases  be  cleansed 
with  ether,  alcohol  and  sublimate.  When  a  trocar  is  used  it  should 
be  inserted  obliquely  into  the  oedematous  tissue  and  the  stylet  then 
withdrawn.  The  surface  of  the  skin  surrounding  the  point  of  in- 
sertion should  be  dusted  with  some  antiseptic  powder.  A  rubber 
tube  may  be  attached  to  the  canula  to  conduct  the  fluid  over  the 
side  of  the  bed.  The  tube  and  canula  should  be  fixed  in  position 
by  adhesive  strips  to  prevent  traction.  One  or  two  tubes  in  each 
leg  are  usually  sufficient.  When  the  canula  becomes  plugged  insert 
the  stylet  and  remove  the  obstruction  or  insert  the  canula  again. 
When  incisions  are  decided  upon  four  should  be  made,  two  on  each 
leg,  one  each  side  of  the  malleolus.  The  incisions  should  be  long 
and  sufficiently  deep  to  reach  the  subcutaneous  tissue.  Cover  the 
part  with  aseptic  gauze,  then  a  thick  layer  of  absorbent  cotton  and 
one  of  rubber,  the  latter  should  be  so  arranged  that  a  part  of  the 
heel  is  left  uncovered.  As  the  patient  sits  up  (at  this  stage  of  the 
disease  the  sitting  posture  is  more  or  less  constant)  the  fluid  drains 
down  through  the  uncovered  part  and  is  caught  on  cloths,  or  in  a 
basin.  A  large  amount  of  fluid  will  escape  by  this  means  and  the 
relief  will  be  decided. 

Nephritic  Complications. — In  the  latter  stages  of  the  disease  the 
urine  may  become  scanty  and  albuminous  and  more  or  less  filled 
with  casts.  Uraemic  symptoms  may  appear  and  the  danger  of  a 
fatal  termination  becomes  imminent.  Under  these  circumstances 
non-nitrogenous  liquid  food,  confinement  to  bed  and  the  adminis- 
tration of  remedies  directed  to  increase  the  action  of  the  skin  and 
kidneys,  and  purgatives  will  be  indicated.  Nitroglycerin  often  acts 
well,  one  to  two  drops  of  the  first  centesimal  dilution  may  be  g^ven 
every  two  to  four  hours. 

Special  Valvular  Lesions. 

The  influences  which  enter  into  the  aetiology  of  chronic  heart  dis- 
ease, the  pathology,  clinical  course  and  treatment  as  previously  dis- 
cussed, necessarily  all  apply  to  the  various  forms  of  valvular  defi- 
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ciencies.  Nevertheless,  since  special  lesions  are  more  prone  to 
arise  in  connection  with  certain  morbid  influences,  and  manifest 
pathological  changes  and  symptoms  more  or  less  characteristic,  th 
several  forms  of  valvular  defects  must  be  considered  individually. 


I 


i 


Mitral  InsuflBciency. 

Mitral  insufficiency  is  incomplete  closure  of  the  mitral  valve,  in 
which  during  ventricular  systole  there  is  flow  of  blood  backward 
into  the  auricle,  all  of  which  should  have  been  propelled  into  the^ 
aorta.  V 

etiology.— The  causation  of  mitral  insufficiency  is  varied.  The 
lesion  may  result  from  disease  of  the  valve  segments  and  chordcie 
tendinete  or  from  the  effects  of  morbid  processes  in  the  myocardium. 
The  most  frequent  cause  is  rheumatic  endocarditis.  Endocardial 
inflammations  of  other  tj'pes  may  likewise,  though  less  frequently, 
produce  the  same  results.  Under  these  influences  the  valvular  seg- 
ments and  orifice  arc  the  usual  seats  of  the  disease  process.  The 
chordje  tendines  and  columnar  carna^  may  also  become  aflfected, 
with  the  result  that  the  valve  cusps  will  not  be  able  to  adapt  them* 
.selves  to  the  opening  and  regurgitation  is  the  consequence.  Th< 
lesion  is  also  common  in  connection  with  arlerio-sclerosis,  in  whicl 
the  heart  may  be  the  principal  seat  or  only  a  part  of  the  degenera- 
tive process.  In  such  cases  the  atheromatous  process  is  frequently^ 
found  to  have  involved  the  mitral  area  by  extension  from  the  aortii 

The  changes  in  the  myocardium  wiilch  are  operative  in  causin( 
mitral  incompetence  are  those  Avhich  result  in  dilatation  of  the  h 
ventricle,  with  enlargement  of  valvular  orifice  and  consequent  failui 
of  the  mitral  \'alve  to  close  completely.     The  chief  causes  of  this 
group  are  dilatation  arising  secondarily  to  aortic  disease  on  account 
of  increased   blood-pressure,  grave  anaemia  and  acute  febrile  dis- 
eases, and  degenerations,  especially  those  associated  with  advanc- 
ing years.     In  the  first  instance  the  change  may  be  of  a  mild  char- 
acter ;  in  the  second  they  are  more  or  less  amenable  to  treatment, 
while  in  the  last  they  are  always  grave. 

Conditions  of  hypertrophy  which  compensate  a  valvular  defect 
are  liable  in  time  to  fail  and  become  the  source  of  mitral  incompe* 
tence.  The  heart  muscle,  from  the  long  continued,  abnormal  blood- 
pressure,  will  weaken  and  dilate,  and  in  this  way  enlarge  the  valvu* 
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lar  orifice,  and  thus  the  valves  will  no  longer  be  able  to  close 
effectively  and  relative  insufficiency  follows.  This  condition  is 
common  in  the  right  side  of  the  heart,  but  in  the  later  stages  of 
hypertrophy  it  is  also  frequent  in  the  left,  where  it  occurs  in  con- 
sequence of  increased  blood-pressure,  Bright's  disease  and  arterio- 
sclerosis. 

Mitral  insufficiency  may  appear  in  connection  with  chorea.  In  a 
majority  of  patients  suffering  from  this  affection,  some  time  during 
the  course  of  the  disease,  or  throughout  its  entire  course,  the  pres- 
ence of  a  systolic  murmur  will  be  noted.  The  rheumatic  origin  of 
such  cases  is  often  evinced  by  positive  signs. 

Finally,  mitral  insufficiency  may  be  caused  by  neoplasms. 

Morbid  Anatomy. — In  those  forms  of  mitral  incompetence 
which  arise  from  endocarditis,  the  changes  at  first  may  not  be  ex- 
tensive, but  in  time  the  cusps  will  undergo  marked  thickening  and 
contraction  attended  with  deposits  on  their  surface,  especially  on  the 
ventricular  side. 

The  papillary  muscles  will  thicken  and  the  chordae  tendineae  will 
either  lose  their  tone  or  become  shortened  or  adherent  to  the  walls 
of  the  ventricle  and  bind  down  the  valves.  More  or  less  constric- 
tion of  the  orifice  is  common  in  mitral  insufficiency  arising  from  en- 
docardial inflammation,  hence  stenosis  is  often  present  with  mitral 
regurgitation.  Fusion  and  adhesion  of  the  cusp  margin  may  also 
occur  and  give  rise  to  obstruction. 

In  rare  instances  a  valve  segment  may  be  ruptured  as  the  result 
of  strain,  aneurysm  or  ulceration,  or  it  may  be  detached  from  its 
insertion  at  the  base. 

Degeneration  will  likewise  prevent  the  valve  from  acting  nor- 
mally by  producing  rigidity  and  contraction  and  often  distortion  of 
the  cusps.  In  addition  there  will  be  atheromatous  deposits,  fatty, 
fibrous  or  calcareous.  In  some  instances  the  leaflets  are  but  slightly 
involved,  yet  have  vegetations  or  concretions  on  their  surfaces 
which  interfere  to  a  material  degree  with  the  function  of  the  valve. 
In  cases  of  long  standing  there  may  be  a  ring  of  calcareous  or 
fibrous  deposit  around  the  mitral  orifice. 

When  incompetence  arises  from  changes  in  the  myocardium  the 
pathological  conditions  are  somewhat  varied.  Enlargement  of  the 
^uriculo- ventricular  opening  may  arise  from  loss  of  tone  of  the  mus- 
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cular  fibres  cndrcling  it,  as  the  result  of  inflammation  of  these 
structures,  so  that  the  cusps  will  be  unable  to  adapt  themseh'cs 
eftcctivel)'  to  the  widened  orifice.  Again,  the  ventricle  may  yndcrgo 
enlargement  to  a  greater  degree  than  the  papillary  muscles  and 
thus  lead  to  imperfect  valvular  action. 

The  auriculo-ventri cular  openings,  it  must  be  remembered,  dur- 
ing diastole  are  ovoid  or  circular  in  shape,  but  during  systole,  owing 
to  the  contractile  influence  of  the  muscles  at  the  base  of  the  heart, 
they  become  buttonhole-like  slits.  It  is,  therefore,  not  difHcult  to 
see  that  any  impairment  of  the  heart  muscle,  such  as  relaxed  and 
paretic  conditions,  effects  of  acute  inflammations,  cicatricial  contrac- 
tions from  chronic  endocarditis,  or  degenerative  change  in  the  heart 
walls  may  readily  interfere  with  the  proper  closure  of  the  valves  and 
lead  to  incompetence.  It  must  be  borne  in  mind  that  these  causes 
and  eflccts  are  not  by  any  means  always  clearly  separable,  contrac- 
tions and  adhesions  of  the  cusps,  vegetations  and  atheroma  will  be 
found  in  association  with  enlargement  of  the  orifices  and  degenera- 
tions of  the  myocardium. 

In  the  advanced  conditions  which  follow  failure  of  the  mitral 
valve  obstruction  of  the  circulation  and  consequent  per\-crted  nutri- 
tion w^ill  produce  grave  anatomical  changes  in  distant  organs.  The 
lungs  will  be  engorged  with  dark  blood  and  abnormally  dense  from 
proliferation  and  fibrous  tissue.  The  lung  tissue  itself  becomes 
toughened,  the  capillaries  dilated,  with  the  walls  thickened  and 
varicosed.  In  long  continued  and  moderate  passive  hyperacmia  the 
overgrowth  of  connective  tissue  is  attended  with  pigmentation  of  the 
tissues  from  breaking  down  of  the  blood  corpsuclcs,  resulting  in 
what  is  known  as  brown  induration.  In  many  cases  the  lesions  of 
the  lungs  will  present  various  types.  Effusions  into  the  pleural 
cavity  may  arise  and  produce  collapse  of  certain  portions  of  the 
lung.  Pulmonary  infarction  may  occur  in  various  localities  and  at 
various  periods  in  the  course  or  the  disease.  The  sites  of  the  old 
infarctions  will  be  recognized  by  the  presence  of  the  pigmented  in- 
durations on  the  lung  surface,  accompanied  in  some  instances  by  a 
depression  on  the  pleural  surface.  In  recent  ca.ses  the  correspond- 
ing area  of  the  pleural  surface  may  be  covered  with  a  yellowish  pleu- 
ritic inflammatory'  fxitch. 

The   liver  will   be  enlarged,  the   intralobular  capillaries  dilated 
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and  their  walls  thickened.  Dark-brownish  stellate  spots  mark  the 
centre  of  each  lobule  on  a  yellowish  ground  formed  by  the  bile- 
stained  liver  cells.  Clusters  of  dilated  venous  capillaries  in  the  cen- 
tre of  each  may  encroach  and  cause  atrophy  or  fatty  degeneration 
of  the  latter.  Mixed  with  these  points  of  discoloration  there  is 
a  general  reddish  hue  which  arises  from  disorganized  blood.  The 
internal  structure  on  section  discloses  a  characteristic  mottled  ap- 
pearance known  as  "  nutmeg  liver  ;"  a  condition  generally  regarded 
as  pathognomonic  of  mitral  disease. 

The  stomach  shows  dilatation  of  the  veins  with  congestion 
of  the  mucous  membrane  and  the  presence  of  tough  or  fluid 
mucus  in  abundance.  The  spleen  is  enlarged  with  intense  venous 
engorgement.  The  kidneys  are  abnormally  firm  from  cyanotic  in- 
duration. The  pyramids  are  engorged.  Blood  may  flow  from 
the  glomeruli  into  the  tubules.  Infarctions  are  common.  In  recent 
cases  they  appear  as  wedge-shaped  bodies  with  their  base  toward 
the  cortex  and  apex  to  the  hilum.  In  old  cases  a  deep  depression 
on  the  surface  with  cicatricial  tissue  may  indicate  the  presence  of 
old  emboli. 

The  membranes  of  the  brain  also  shows  evidence  of  venous  en- 
gorgement. 

Mechanical  Effects  of  the  Lesion. — The  normal  action  of 
the  mitral  valve  does  not  permit  of  any  reflux  of  blood.  On  the 
other  hand,  when  the  segments,  for  any  reason,  fail  to  effect  perfect 
closure,  a  portion  of  the  blood  flows  back  into  the  auricle  whence 
it  came.  This  current  meets  that  from  the  pulmonary  veins  coming 
into  the  left  auricle,  and  causes  obstruction  and  disturbance  of  the 
normal  flow.  There  are,  therefore,  two  streams  flowing  simulta- 
neously into  the  left  auricle  during  systole  of  the  ventricle.  The 
effect  of  this  two-fold  flow  is  over-filling  and  ultimate  dilatation  of 
the  auricle,  at  the  same  time  it  increases  the  work  put  upon  it.  The 
consequences  are  some  compensatory  hypertrophy  of  its  walls,  but 
the  latter,  being  weak  and  incapable  of  much  hypertrophy,  remain 
enfeebled.  During  the  next  diastole  the  contents  of  the  distended 
auricle  are  propelled  forward  under  increased  pressure  into  the  left 
ventricle.  This  abnormal  quantity  of  blood  in  turn  produces  over- 
distention  of  that  chamber.  The  ventricle  now,  in  discharging  its 
contents  into  the  aorta  is  unable  to  do  so  completely,  and  some  of 
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from  the  rijrht  auricle  to  the  right  ventricle  becomes  impeded.  Di 
tation  of  the  right  auricle  follows  from  increased  pressure,  with  the 
result  of  general  venous  congestion.  When  the  right  side  of  the 
heart  loses  power  and  fails,  a  smaller  amount  of  blood  is  supplied 
to  the  left  ventricle  and,  in  consequence,  the  quantity  flowing  into 
the  aorta  is  lessened.  For  this  reason  the  arterial  tension  is  lowered 
in  the  later  periods  of  the  disease. 

A  summar>'  of  the  mechanical  effects  of  mitral  insufficiency  is  as 
follows  :  Regurgitation  of  blood  from  left  ventricle  into  left  auricle, 
distention  and  dilatation  of  left  auricle  ;  backward  pressure  in  pul- 
monar>'  vessels  in  consequence  of  the  flow  from  right  venticle  being 
impeded ;  the  result  of  this  pressure  is  dilatation  and  hypertrophy 
of  right  ventricle.  Dilatation  and  hypertrophy  of  the  left  venticle 
also  occurs  in  consequence  of  the  extra  amount  of  work  put  ypnn  it. 

Symptoms.— Manifestations  of  symptoms  in  mitral  insufficiency 
depend  largely  upon  the  rapidit)-  with  which  the  jjathological 
changes  progress.  If  slow,  the  heart  will  have  time  to  adapt  itself 
to  the  changed  conditions,  and  either  prevent  or  postpone  the  de- 
velopment of  symptoms.  On  the  otlier  hand,  if  the  changes  are 
active  and  quickly  result  in  damage  to  the  heart  structure,  symp- 
toms will  develop  in  a  correspondingly  brief  period. 

In  those  cases  where  the  favorable  condition  of  the  patient  and 
slowness  of  development  allow  compensation  to  be  effectively  sus- 
tained for  an  indefinite  period,  there  is  often  complete  absence  of 
symptoms.  Disturbances,  on  the  other  hand,  may  appear,  but  they 
are  mild  and  transitory.  Shortness  of  breath  on  slight  exertion  or 
from  nerv^ous  influences  is  often  the  first  and  most  prominent  symp- 
tom and,  in  many  instances,  tlie  only  one  observed  for  a  consider- 
able time.  Palpitation  is  also  common,  being  most  frequent  in 
young  and  nervous  subjects. 

When  the  compensator^'  power  has  broken  down»  symptoms  of 
a  mild  and  somewhat  temporary  character  which  may  have  been 
present  will  be  displaced  by  those  of  persistently  increasing  gravity. 
Failure  of  compensation  means  inabilit>*  of  the  right  ventricle  to 
propel  the  normal  amount  of  blood  through  the  left  side  of  the 
heart.  The  natural  sequence  is  engorgement  of  the  venous  system 
which  originates  in  the  right  side  of  the  heart  and  extends  toward  the 
periphery  implicating  the  viscera,  mucous  membranes  and  extremities. 


Fig.  19. — Miiral  in»»ufliciciKy  wiili  ihiekened  ami  iniluraled  valve  ihc  result  of  bcoign 
endocarditis.  A,  valvular  orifice  laid  open;  li,  thickened  vatve  ;  C,  wall  of  ventricle 
showing  hypertrophy. 
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A  sense  of  distress  or  weight  in  the  region  of  the  praecordium  is 
a  common  symptom.  Sometimes  there  is  pain.  Palpitation  is  fre- 
quent. These  sensations  will,  for  the  most  part,  be  experienced  on 
slight  exertion.  Evidence  of  disturbance  of  the  cardio-pulmonary 
circulation  are  decided.  Breathlessness  is  easily  induced  from  trivial 
causes ;  cough,  sometimes  attended  with  watery  blood-streaked  ex- 
pectoration, will  be  troublesome  and  often  persistent.  Sometimes 
there  is  haemoptysis.  Sooner  or  later  the  long  train  of  secondary 
symptoms  which  have  already  been  described  manifest  themselves. 
There  is  gastro-intestinal  irritation  and  catarrh,  as  indicated  by 
nausea,  vomiting  and  intestinal  disturbances,  enlargement  of  the 
liver  and  spleen,  and  grave  nephritic  complications,  as  -evidenced 
by  the  passage  of  scanty  urine  containing  albumin  and  casts.  Dropsy 
soon  follows,  appearing  first  in  the  feet  and  ankles  and  extending 
rapidly  upwards. 

The  countenance  often  shows  that  the  circulation  is  deficient ; 
the  cheeks  have  a  dusky  appearance,  the  lips  and  nostrils  are 
cyanotic  and  the  superficial  capillaries  congested  and  sometimes 
arborescent.  Jaundice  of  a  mild  degree  is  quite  common  and  when 
associated  with  cyanosis  produces  a  peculiar  greenish  color.  Club- 
bing of  the  fingers  may  also  be  observed. 

The  pulse  in  mitral  insufficiency  when  compensation  is  sustained 
suffers  little  or  no  material  change  except  some  lowering  of  pres- 
sure. Sphygmographic  tracings  present  an  almost  natural  appear- 
ance. On  the  other  hand,  when  compensation  is  broken,  the  pulse 
is  feeble,  compressible,  irregular  and  rapid. 

Cerebral  symptoms  are  frequent.  Giddiness,  faintness  and  sensa- 
tion of  fullness  in  the  head  may  be  experienced.  Insomnia  is  also 
common  and  is  especially  liable  to  appear  in  this  form  of  valvular 
deficiency.  In  advanced  conditions,  delirium,  illusions  and  halluci- 
nations may  manifest  themselves. 

Physical  Signs. — Inspection  may  disclose  some  prominence  of  the 
prjecordial  region,  in  the  second  and  third  interspace  to  the  left  of 
the  sternum,  especially  in  children.  The  apex-beat  may  be  to  the 
left  of  the  normal  position,  and  in  some  instances  a  little  lower.  It 
may  appear  on  a  line  with  the  nipple  or  beyond  it.  Its  area  of  dif- 
fusion may  be  increased,  extending  to  the  left  and  downward,  corre- 
sponding with  the  hypertrophy  of  the  left  ventricle.     On  account  of 


Fig.  19. — Mitral  msuffidency  wiih  thickened  ami  intluratcd  viilve  the  rcsull  of  benign 
endocjtnlitis.  A,  valvular  orifice  laid  open;  li»  ihickeiied  valve;  C,  wall  of  vedtricle 
iihowing  hypertrophy 
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A  sense  of  distress  or  weight  in  the  region  of  the  praecordium  is 
a  common  symptom.  Sometimes  there  is  pain.  Palpitation  is  fre- 
quent. These  sensations  will,  for  the  most  part,  be  experienced  on 
slight  exertion.  Evidence  of  disturbance  of  the  cardio-pulmonary 
circulation  are  decided.  Breathlessness  is  easily  induced  from  trivial 
causes  ;  cough,  sometimes  attended  with  watery  blood -streaked  ex- 
pectoration, will  be  troublesome  and  often  persistent.  Sometimes 
there  is  haemoptysis.  Sooner  or  later  the  long  train  of  secondary 
symptoms  which  have  already  been  described  manifest  themselves. 
There  is  gastro-intestinal  irritation  and  catarrh,  as  indicated  by 
nausea,  vomiting  and  intestinal  disturbances,  enlargement  of  the 
liver  and  spleen,  and  grave  nephritic  complications,  as  -evidenced 
by  the  passage  of  scanty  urine  containing  albumin  and  casts.  Dropsy 
soon  follows,  appearing  first  in  the  feet  and  ankles  and  extending 
rapidly  upwards. 

The  countenance  often  shows  that  the  circulation  is  deficient ; 
the  cheeks  have  a  dusky  appearance,  the  lips  and  nostrils  are 
cyanotic  and  the  superficial  capillaries  congested  and  sometimes 
arborescent.  Jaundice  of  a  mild  degree  is  quite  common  and  when 
associated  with  cyanosis  produces  a  peculiar  greenish  color.  Club- 
bing of  the  fingers  may  also  be  observed. 

The  pulse  in  mitral  insufficiency  when  compensation  is  sustained 
suffers  little  or  no  material  change  except  some  lowering  of  pres- 
sure. Sphygmographic  tracings  present  an  almost  natural  appear- 
ance. On  the  other  hand,  when  compensation  is  broken,  the  pulse 
is  feeble,  compressible,  irregular  and  rapid. 

Cerebral  symptoms  are  frequent.  Giddiness,  faintness  and  sensa- 
tion of  fullness  in  the  head  may  be  experienced.  Insomnia  is  also 
common  and  is  especially  liable  to  appear  in  this  form  of  valvular 
deficiency.  In  advanced  conditions,  delirium,  illusions  and  halluci- 
nations may  manifest  themselves. 

Physical  Signs. — Inspection  may  disclose  some  prominence  of  the 
praecordial  region,  in  the  second  and  third  interspace  to  the  left  of 
the  sternum,  especially  in  children.  The  apex-beat  may  be  to  the 
left  of  the  normal  position,  and  in  some  instances  a  httle  lower.  It 
may  appear  on  a  line  with  the  nipple  or  beyond  it.  Its  area  of  dif- 
fusion may  be  increased,  extending  to  the  left  and  downward,  corre- 
sponding with  the  hypertrophy  of  the  left  ventricle.     On  account  of 


Fig,  I9. — Mitral  insuftiicieucy  with  thickcnetl  and  indurated  valve  the  result  of  benign 
endocarditis.  A»  valvulnr  orilice  laid  open;  II,  thiiLeneil  vahe  :  C,  wall  of  vt-ntrtcle 
showing  hypertrophy 
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A  sense  of  distress  or  weight  in  the  region  of  the  praecordium  is 
a  common  symptom.  Sometimes  there  is  pain.  Palpitation  is  fre- 
quent. These  sensations  will,  for  the  most  part,  be  experienced  on 
slight  exertion.  Evidence  of  disturbance  of  the  cardio-pulmonary 
circulation  are  decided.  Breathlessness  is  easily  induced  from  trivial 
causes  ;  cough,  sometimes  attended  with  watery  blood-streaked  ex- 
pectoration, will  be  troublesome  and  often  persistent.  Sometimes 
there  is  haemoptysis.  Sooner  or  later  the  long  train  of  secondary 
symptoms  which  have  already  been  described  manifest  themselves. 
There  is  gastro-intestinal  irritation  and  catarrh,  as  indicated  by 
nausea,  vomiting  and  intestinal  disturbances,  enlargement  of  the 
liver  and  spleen,  and  grave  nephritic  complications,  as  -evidenced 
by  the  passage  of  scanty  urine  containing  albumin  and  casts.  Dropsy 
soon  follows,  appearing  first  in  the  feet  and  ankles  and  extending 
rapidly  upwards. 

The  countenance  often  shows  that  the  circulation  is  deficient ; 
the  cheeks  have  a  dusky  appearance,  the  lips  and  nostrils  are 
cyanotic  and  the  superficial  capillaries  congested  and  sometimes 
arborescent.  Jaundice  of  a  mild  degree  is  quite  common  and  when 
associated  with  cyanosis  produces  a  peculiar  greenish  color.  Club- 
bing of  the  fingers  may  also  be  observed. 

The  pulse  in  mitral  insufficiency  when  compensation  is  sustained 
suffers  little  or  no  material  change  except  some  lowering  of  pres- 
sure. Sphygmographic  tracings  present  an  almost  natural  appear- 
ance. On  the  other  hand,  when  compensation  is  broken,  the  pulse 
is  feeble,  compressible,  irregular  and  rapid. 

Cerebral  symptoms  are  frequent.  Giddiness,  faintness  and  sensa- 
tion of  fullness  in  the  head  may  be  experienced.  Insomnia  is  also 
common  and  is  especially  liable  to  appear  in  this  form  of  valvular 
deficiency.  In  advanced  conditions,  delirium,  illusions  and  halluci- 
nations may  manifest  themselves. 

Physical  Signs. — Inspection  may  disclose  some  prominence  of  the 
prjecordial  region,  in  the  second  and  third  interspace  to  the  left  of 
the  sternum,  especially  in  children.  The  apex-beat  may  be  to  the 
left  of  the  normal  position,  and  in  some  instances  a  little  lower.  It 
may  appear  on  a  line  with  the  nipple  or  beyond  it.  Its  area  of  dif- 
fusion may  be  increased,  extending  to  the  left  and  downward,  corre- 
sponding with  the  hypertrophy  of  the  left  ventricle.     On  account  of 
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its  ciififuse  character  it  is  sometimes  difficult  to  determine  the  situ-J 
ation.  Epigastric  pulsation  is  common,  especially  in  connection 
with  dilatation  of  the  right  ventricle.  There  is  sometimes  a  distinct 
movement  from  above  downward  in  the  third,  fourth  and  fifth  inter- 
costal spaces,  and  a  heaving  in  the  epigastrium.  There  may  be  also 
a  pulsation  in  the  second  left  intercostal  space.  When  failure  of 
the  right  side  of  the  heart  occurs  pulsation  of  the  cervical  veins  and 
sometimes  slight  jaundice  may  be  observed.  ^t 

PaifiatioH  shows  variation  of  the  apex-beat.  When  compensation 
is  attained  it  may  be  more  forceful  than  normal.  When  compensa- 
tion has  given  way  the  apical  impulse  grows  more  feeble  and  diffuse, 
and  as  the  inadequacy  advances,  irregular  and  arrhythmic.  Some-B 
times  a  sharp  impulse  accompanying  the  second  sound,  caused  by 
pressure  within  the  pulmonic  arter}\  may  also  be  felt.  In  the 
earlier  stages  the  radial  pulse  suffers  little  or  no  change  except 
that  it  may  be  lowered  at  times  ;  later  it  becomes  frequent,  com- 
pressible and  irregular.  It  always  has  a  direct  relation  to  the  apex 
impulse. 

Percussion  reveals  enlargement  of  the  normal  area  of  dulnessJH 
The  increase  is  to  the  left,  extending  frequently  to  the  axillar>'  line, 
and  to  the  right  from  one-half  to  one  inch  beyond  the  right  sternal 
line.     The  tendency  of  dilatation  and  hypertrophy  is  to  cause  a 
widening  of  the  area  of  dulness  rather  than  vertical  enlargement.     Jl 

AMScultation  naturally  a^brds  the  most  important  evidences.  A 
systolic  murmur  is  heard  in  the  mitral  area,  transmitted  to  the  left 
toward  the  axilla  and  posteriorly  under  the  left  scapula.  The  point 
of  maximum  intensity  is  at  the  apex. 

The  murmur  varies  in  intensity  and  extent ;  it  may  either 
a  simple  accompaniment  of  the  first  sound  or  it  may  entirely  dis* 
place  it.  The  conduction  of  the  sound  is  important  and  also^ 
though  rarely,  subject  to  variations.  Sometimes  it  is  heard  with 
an  intensity  at  the  base  of  tlie  heart  to  the  left  of  the  sternum 
as  great  or  nearly  equal  that  observed  at  the  aptx.  This  has  heenfl| 
explained  as  due  to  the  transmission  of  the  murmur  to  the  left  of 
the  auricle  through  the  auricular  appendix  which  surrounds  the 
pulmonary  artery  and  lies  in  close  contact  with  the  thorax.  In 
some  instances  the  murmur  may  be  heard  over  the  entire  chest 
wall. 
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The  character  of  the  murmur  is  usually  soft,  sometimes,  though 
rarely,  terminating  in  a  musical  tone.  Occasionally  it  is  rough. 
The  second  pulmonic  sound  of  the  heart  is  intensified  over  the 
second  intercostal  space  and  often  at  the  apex,  due,  as  mentioned, 
to  increased  tension  of  the  pulmonar>^  vessel  from  hypertrophy  of 
the  right  ventricle.  When  the  tricuspid  valves  become  relatively 
inadequate  from  dilatation  of  the  right  ventricle,  this  accentuation 
of  the  second  sound  disappears. 

Combinations  of  murmurs  may  be  heard,  and  sometimes  a  rough 
presystolic  sound.     When  secondar}'  dilatation  of  the  right  ventri- 
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Flc.  20. — Area  of  the  mitral  systolic  murmur,  the  tirrow  showing  the  usual  dtr«clion 
of  transtnission.  The  black  circle  indicates  the  u.sual  locslity  of  maximum  intensity.  The 
dotted  lines  upward  along  the  buri'ier  of  the  sternum  show  an  occasional,  but  not  uncoro* 
moa,  direction  of  ixansmis&ion. 

cle  occurs,  giving  rise  to  relative  insufficiency,  its  characteristic  mur- 
mur ma}^  be  heard  at  the  ensiform  cartilage. 

Diagnosis. — Mitral  insufficiency  is  readily  recognized  by  the  pres- 
ence of  a  systolic  murmur,  heard  with  its  maximum  intensity  at  the 
apex,  transmitted  to  the  left  and  audible  laterally  and  posteriorly 
beneath  the  left  scapula,  by  the  increase  of  the  area  of  dulness,  and 
by  the  accentuation  of  the  pulmonic  valve  sound. 

Although  the  diagnosis  of  mitral  insufficiency  is  not  usually  at- 
tended with  difficulty,  there   are   certain   other  conditions  accom- 
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its  diffuse  character  it  is  sometimes  difficult  to  determine  the  situ- 
ation. Epigastric  pulsation  is  common,  especially  in  connection 
with  dilatation  of  the  right  ventricle.  There  is  sometimes  a  distinct 
movement  from  above  downward  in  the  third,  fourth  and  fifth  inter- 
costal spaces,  and  a  heaving  in  the  epigastrium.  There  may  be  also^^| 
a  pulsation  in  the  second  left  intercostal  s|>ace.  When  failure  of 
the  right  side  of  the  heart  occurs  pulsation  of  the  cervical  veins  and 
sometimes  slight  jaundice  may  be  observed.  ^M 

Palpation  shows  variation  of  the  apex-beat.  When  compensation 
is  attained  it  may  be  more  forceful  than  normal.  When  compensa- 
tion has  given  way  the  apical  impulse  grows  more  feeble  and  diffuse, 
and  as  the  inadequacy  advances,  irregular  and  arrhythmic.  Some- 
times a  sharp  impulse  accompanying  the  second  sound,  caused  by 
pressure  within  the  pulmonic  arter>%  may  also  be  felt.  In  the 
earlier  stages  the  radial  pulse  suiTers  little  or  no  change  except ^B 
that  it  may  be  lowered  at  times  ;  later  it  becomes  frequent,  com- 
pressible and  irregular  It  always  has  a  direct  relation  to  the  apex 
impulse. 

Percussi&n  reveals  enlargement  of  the  normal  area  of  dulncss. 
The  increase  is  to  the  left,  extending  frequently  to  the  axillar>'  line, 
and  to  the  right  from  one-half  to  one  inch  beyond  the  right  sternal 
line.  The  tendency  of  dilatation  and  hypertrophy  is  to  cause  a 
widening  of  the  area  of  dulness  rather  than  vertical  enlargement. 

AtiSifiiiatit'H  naturally  affords  the  most  important  evidences.     AJ 
systolic  murmur  is  heard  in  the  mitral  area,  transmitted  to  the  left* 
toward  the  axilla  and  posteriorly  under  the  left  scapula.    The  point 
of  maximum  intensity  is  at  the  apex. 

The    murmur  xaries   in   intensity  and  extent ;    it   may  either  be 
a  simple  accompaniment  of  the  first  sound  or  it  may  entirely  dis- 
place it.     The  conduction  of  the  sound  is  important  and  also, 
though   rarely,  subject  to  variations.     Sometimes   it  is  heard  with 
an   intensity  at  the   base  of  the   heart  to  the   left   of  the  sternum 
as  great  or  nearly  equal  that  observed  at  the  apex.     This  has  been 
explained  as  due  to  the  transmission  of  the  murmur  to  the  left  ofi 
the  auricle  through  the   auricular  appendix  which  surrounds  th< 
pulmonary  artery  and  lies  in   close   contact  with  the  thorax, 
some  instances  the   murmur  may  be  heard   over  the  entire   di« 
wall. 
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Fig.  19. — Milral  insuflkiency  with  thkkened  and  indurated  valve  ihi?  result  or  bcnisv 
endocardilis.  A,  valvular  orifice  laid  open;  H,  ihickened  valve;  C,  wall  of  \'cuLricle 
showing  hypertrophy. 
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KA.  sense  of  distress  or  weight  in  the  region  of  the  pr^ECordium  is 
common  symptom.     Sometimes  there  is  pain.     Palpitation  is  fre- 
uent.    These  sensations  will,  for  the  most  part,  be  experienced  on 
light  exertion.      Evidence  of  disturbance  of  the  cardio-puhnonary 
irculation  are  decided.    Breathlcssness  is  easily  induced  from  trivial 
:au5es  ;  cough,  sometimes  attended  with  watery  blood -streaked  ex- 
pectoration, will  be  troublesome  and  often  persistent.     Sometimes 
here  is  hiemoptysis.     Sooner  or  later  the  long  train  of  secondary 
symptoms  which  have  already  been  described  manifest  themselves. 
There  is  gastro -intestinal    irritation  and  catarrh,  as  indicated  by 
ausea,  vomiting  and  intestinal    disturbances,  enlargement  of  the 
Jver  and  spleen,  and  grave  nephritic  complications,  as  -evidenced 

by  the  passage  of  scanty  urine  containing  albumin  and  casts.    Dropsy 
oon  follows,  appearing  first   in   the  feet  and  ankles  and  extending 

.fapidly  upwards. 

The  countenance  often   shows  that   the  circulation   is  deficient ; 

the  cheeks  have  a  dusky  appearance,  the  lips  and  nostrils  are 
cyanotic  and  the  superficial  capillaries  congested  and  sometimes 
arborescent.  Jaundice  of  a  mild  degree  is  quite  common  and  when 
associated  with  cyanosis  produces  a  peculiar  greenish  color.  Club- 
bing of  the  fingers  may  also  be  observed. 

The  pulse  in  mitral  insufficiency  when  compensation  is  sustained 
suffers  little  or  no  material  change  except  some  lowering  of  pres- 
sure. Sphygmographic  tracings  present  an  almost  natural  appear- 
ance. On  the  other  hand,  when  compensation  is  broken,  the  pulse 
is  feeble,  compressible,  irregular  and  rapid. 

Cerebral  symptoms  are  frequent.  Giddiness,  faintness  and  sensa- 
tion of  fullness  in  the  head  may  be  experienced.  Insomnia  is  also 
common  and  is  especially  liable  to  appear  in  this  form  of  valvular 
deficiency.  In  advanced  conditions,  delirium,  illusions  and  halluci- 
nations may  manifest  themselves. 

Phvsjcal  Signs. — Inspection  may  disclose  some  prominence  of  tiic 
pra;cordial  region,  in  the  second  and  third  interspace  to  the  left  of 
the  sternum,  especially  in  childreiK  The  apex-beat  may  be  to  the 
left  of  the  normal  position,  and  in  some  instances  a  little  lower,  ll 
may  appear  on  a  line  with  the  nipple  or  beyond  it.  Its  area  of  dfl- 
fusion  may  be  increased,  extending  to  the  left  and  downward,  cvms^ 
sponding  with  the  hypertrophy  of  the  left  ventricle.     On 
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panied  with  a  murmur  at  the  apex  and  also  associated  with  the  first 
sound  which  may  be  confused  with  it  These  are  aortic  stenosis, 
anaemic  bruit,  tricuspid  regurgitation  and  pericarditis, 

A  mitral  regurgitant  murmur  may  be  distinguished  from  that  of 
aortic  stenosis  by  the  fact  that  the  maximum  intensity  of  the  former 
is  heard  at  the  apex,  the  area  of  transmission  is  to  the  left  and 
posteriorly,  there  is  accentuation  of  the  pulmonic  sound,  and  en- 
largement of  both  ventricles.  In  contradistinction  to  these  features, 
aortic  stenosis  has  its  point  of  maximum  intensity  at  the  base  of  the 
aorta,  its  bruit  is  transmitted  upward  along  the  great  vessels  of  the 
neck,  it  is  not  accompanied  by  accentuation  of  the  pulmonic  sound 
and  the  left  ventricle  is  enlarged  along  its  entire  course.  Other 
paints  of  difference  are  the  harsher  character  of  the  aortic  stenotic 
murmur,  the  thrill  at  the  base  of  the  heart,  the  age  of  the  patient 
and  the  pulse. 

Mitral  regurgitant  murmurs  may  be  counterfeited  by  those  of 
functional  anaemic  origin,  but  there  are  several  marked  features 
which  in  most  instances  render  differentiation  a  comparatively  easy 
matter.  In  the  first  place,  the  causal  influences  must  be  taken  into 
consideration.  In  mitral  disease  there  often  is  a  history  of  rheu- 
matism or  some  other  condition  which  may  give  rise  to  endo- 
carditis. While  in  functional  anaemic  murmurs  there  is  a  debility 
and  marked  anaemia.  It  is  true  that  anaemia  may  also  appear 
in  association  with  conditions  wfiich  produce  endocardial  changes, 
but  the  physical  signs  show  the  following  differences  :  On  in- 
spection, it  will  be  at  once  observed  that  functional  murmurs 
arc  attended  with  decided  pallor  and  blanching  of  the  mucous 
membranes,  while  in  mitral  disease  there  is  the  dusky  hue  of  the 
lips  and  cheeks,  and  pallor,  if  present,  is  usually  not  so  marked. 
Palpation  in  anaemic  murmur  will  fail  to  show  either  displacement 
of  the  apeX'beat  or  augmentation  of  the  impulse.  The  pulse 
tension  is  prolonged  and  the  arterial  pressure  increased.  In  mi- 
tral insufficiency  the  converse  of  these  conditions  will  be  observed; 
namely,  increase  of  impulse,  displacement  of  the  apex  and  lower- 
ing of  the  pulse  tension.  In  anemic  conditions  dilatation  is  not 
marked.  In  about  one-half  of  all  cases  there  is  dilatation  of  the 
right  auricle  causing  dulness  about  or  to  the  right  of  the  sternum. 

The  differences  on  auscultation  are  important.    Mitral  insufficiency 
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has  its  characteristic  transmission  to  the  left,  as  mentioned  ;  while 
the  anxmic  murmur,  although  it  may  be  heard  synchronously 
with  the  first  sound  of  the  heart  with  its  greatest  intensity  at  the 
apex,  does  not  possess  any  special  area  of  transmission,  but  is 
generally  diffused  in  all  directions.  There  is  also  absence  of  ac- 
centuation of  the  second  pulmonic  sound.  It  is,  furthermore,  often 
accompanied  by  a  general  bruit  more  or  less  audible  over  the  whole 
praecordium.  There  may  also  be  venous  pulsation  in  the  vessels  of 
the  neck. 

Tricuspid  insufficiency  {t'ide),  having  its  characteristic  seat,  maxi- 
mum intensity  and  area  of  transmission  materially  different  from 
those  of  mitral  insufficiency,  may  usually  be  clearly  distinguished. 
The  presence  of  pulsations  in  the  cervical  veins  is  conclusive. 

Pericardial  friction  murmurs,  while  audible  with  greatest  intensity 
at  the  base  of  the  heart,  differ  from  the  sounds  of  mitral  regurgita- 
tion in  that  they  do  not  accurately  correspond  with  the  heart-sound 
and  that  they  vary  as  the  position  of  the  patient  is  changed. 
Neither  of  these  characteristics  belong  to  mitral  regurgitation.  The 
history  of  the  case  and  aetiology  are  also  important  factors. 

It  is  difficult  and  often  impossible  to  determine  whether  a  condi- 
tion of  mitral  insufficiency  arises  from  changes  in  the  valve  cusps  or 
is  dependent  upon  dilatation  of  the  yentricle  (relative  insufficiency). 
The  distinction  rests  mainly  upon  the  character  of  the  murmur  and 
the  history  of  the  case.  Murmurs  resulting  from  lesions  of  the 
cusps  are  said  to  be  generally  harsher  and  louder  than  those  due 
to  dilatation,  but  the  contrary  may  also  be  observed  as  the  writer 
has  verified  by  post-mortem  examination.  Again,  lesions  of  the 
cusps  are  more  liable  to  occur  in  young  subjects  who  have  suffered 
from  endocardial  inflammation,  particularly  that  of  rheumatic  ori- 
gin ;  while  relative  insufficiency  is  more  frequent  in  middle  life  in 
persons  whose  history  points  to  chronic  renal  disease,  gout,  arterio- 
sclerosis, alcoholism  or  syphilis.  Furthermore,  when  mitral  insuf- 
ficiency exists  in  connection  with  chronic  kidney  disease,  with  high 
arterial  tension  and  hypertrophy  of  the  left  ventricle,  it  may  be  pre- 
sumed that  the  condition  is  one  of  relative  insufficiency. 

Prognosis. — In  mitral  insufficiency  the  outlook  is  more  favor- 
able than  in  any  other  form  of  valvular  defect.  The  numerous 
factors  which  directly  and  indirectly  influence  the  course  of  the  dis- 
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panied  with  a  mirrmur  at  the  apex  and  also  associated  withikS 
sound  which  may  be  confused  with   it.     These   are  aortic  >te' 
anaemic  bruit,  tricuspid  regurgitation  and  pericarditis, 

A  mitral  regurgitant  murmur  may  be  distinguished  from  th2.4 
aortic  stenosis  by  the  fact  that  the  maximum  intensity  of  the  fcrJ 
is  heard  at  the  apex,  the  area  of  transmission  is  to  tjie  left  d 
posteriorly,  there  is  accentuation  of  the  pulmonic  sound,  aiui  J 
largement  of  both  ventricles.  In  contradistinction  to  these  fcarirl 
aortic  stenosis  has  its  point  of  maximum  intensity  at  the  baseotu 
aorta,  its  bruit  is  transmitted  upward  along  the  great  vessels  of  li 
neck,  it  is  not  accompanied  by  accentuation  of  the  pulmonic  km 
and  the  left  ventricle  is  enlarged  along  its  entire  course.  (M 
points  of  dilTerence  are  the  harsher  character  of  the  aortic  stctfi 
niurmur,  the  thnil  at  the  base  of  the  heart,  the  age  of  the  patt 
and  the  pulse. 

Mitral  regurgitant  murmurs  may  be  counterfeited    by  tho» 
functional  anaemic   origin,  but  there  are  several    marked  fcatir 
which  in  most  instances  render  differentiation  a  comparativcJy  a 
matter.     In  the  first  place,  the  causal  influences  must  be  taken i 
consideration.      In   mitral   disease  there  often  is  a  history  of  rt 
matisni   or    some   other  condition  which   may  give    rise  to  ci» 
carditis.     While  in  functional  anaemic  murmurs   there  is  a  dcbi 
and   marked  anaemia.     It   is  true   that  anaemia    may   also  appd 
in  association  with  conditions  which  produce  endocardial  change 
but   the   physical  signs  show  the    following  differences  :    On 
spectioo,   it   will   be  at   once    observed    that   functional    munm 
are  attended  with  decided    pallor  and    blanching    of    the   mutt 
membranes,  while  in    mitral  disease  there  is  the  dusky  hue  of  I 
lipH  and  cheeks,  and  pallor,  if  present,  is  usually  not   so   mark 
Palpation  in  aniemic  murmur  will  fail  to  show  either  displacenM 
of   the   a[X!X*beat   or    augmentation   of  the    impulse.       The  pu 
t^nnion  is  prolonged  and  the  arterial  pressure  increased.      In  m 
Ira!  JnHufficiency  the  converse  of  these  conditions  will  be  observed] 
Hiinu'lyt  increa.sL-  uf  impulse,  displaceriK-nt  of  the  apex    and   lowfl 
ii)f{  of  the  puUc  tension.      In  auii^nuc  conditions  dilatation   is  m 
m«trkc!d.      In  about  one  half  uf  all  cases  there  is  dilatation  i        i 
rijjht  auricle  causing  dulness  about  or  to  the  right  of  the  st 

Thf  difference*  on  auscultation  are  important.   Mitral  ins 
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Idas  its  characteristic  transmission  to  the  left,  as  mentioned  ;  while 
■&  ana;mic  murmur,  although  it  may  be  heard  synchronously 
Hth  the  first  sound  of  the  heart  with  its  greatest  intensity  at  the 
iPex,  does  not  possess  any  special  area  of  transmission^  but  is 
generally  diffused  in  all  directions.  There  is  also  absence  of  ac- 
centuation of  the  second  pulmonic  sound.  It  is,  furthermore,  often 
accompanied  by  a  general  bruit  more  or  less  audible  over  the  whole 
lUraecordium.  There  may  also  be  venous  pulsation  in  the  vessels  of 
the  neck. 

Tricuspid  insufficiency  (7'idf),  having  its  characteristic  seat,  maxi- 
mum intensity  and  area  of  transmission  materially  different  from 
I  those  of  mitral  insufficiency,  may  usually  be  clearly  distinguished. 
The  presence  of  pulsations  in  the  cervical  veins  is  conclusive. 

Pericardial  friction  murmurs,  while  audible  with  greatest  intensity 
at  the  base  of  the  heart,  differ  from  the  sounds  of  mitral  regurgita- 
tion in  that  they  do  not  accurately  correspond  with  the  heart-sound 
and  that  they  vary  as  the  position  of  the  patient  is  changed. 
Neither  of  these  characteristics  belong  to  mitral  regurgitation.  The 
histor)'  of  the  case  and  aetiology  are  also  important  factors. 

It  is  difficult  and  often  impossible  to  determine  whether  a  condi- 
tion of  mitral  insufficiency  arises  from  changes  in  the  valve  cusps  or 
is  dependent  upon  dilatation  of  the  ventricle  {relativ'e  insufficiency). 
The  distinction  rests  mainly  upon  the  character  of  tlie  murmur  and 
the  history*  of  the  case.  Murmurs  resulting  from  lesions  of  the 
cusps  are  said  to  be  generally  harsher  and  louder  than  those  due 
to  dilatation,  but  the  contrary  may  also  be  observed  as  the  writer 
has  verified  by  post-mortem  examination.  Again*  lesions  of  the 
cusps  are  more  liable  tn  occur  in  young  subjects  who  have  sulTered 
from  endocardial  inflammation,  particularly  that  of  rheumatic  ori- 
gin ;  while  relative  insufficiency  is  more  frequent  in  middle  life  in 
persons  whose  history  points  to  chronic  renal  disease,  gout,  arterio- 
sclerosis, alcoholism  or  syphilis.  Furthermore,  when  mitral  insuf- 
ficiency exists  in  cnnnection  with  chronic  kidney  disease,  with  high 
arterial  tension  and  hypertrophy  nf  the  left  ventricle,  it  may  be  pre- 
sumed that  the  condition  is  one  of  relative  insufficiency. 

Prognosis.— In  mitral  insufficiency  the  outlook  is  more  favor- 
able than  in  any  other  form  of  valvular  defect.  The  numerous 
factors  which  directly  and  indirectly  influence  the  course  of  the  dis- 
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ease,  and  the  many  circumstances  and  conditions  \irhich  bearipf 
its  future  and  which  render  the  question  difficult,  have  been  lv 
cussed  under  the  general  subject.  The  fact  that  in  many  per?"  | 
the  lesion  exists  for  years  without  exciting  apprehension  or  gi\t.' 
evidence  of  disturbance  has  been  mentioned.  This  is  particuli*  * 
true  in  children  in  whom  compensator)'  hypertrophy  is  often  k.  [ 
established  and  effectively  sustained.  ! 

The  prognosis  will,  in  a  great  measure,  depend  uf>on  the  rape:} 
with  which  the  pathological  processes  develop.      As  a  rule,  itissl-  ' 
and  insidious,  and  the  heart  is  thus  enabled  to   adjust  itself  to  tr 
new  conditions  and  thereby  to  establish  comf)ensation.      In  those  r 
stances  where  the  lesion  develops  suddenly  and  the  destructive  i: 
fluences  operate  rapidly,  there  can  be  little  or  no  compensation  a: 
the  symptoms  are  severe  and  the  prognosis  correspondingly  grav; 
Such  conditions  may  occur  as  the  result  of  severe    forms  of  aciu 
endocardial  inflammation  where  the  damage  of  the  valve  structure 
has  been  excessive,  and  in  case  of  rupture  of  the  valve.    The  latter 
although  attended  with   alarming  symptoms,  intense  dyspnoea,  si 
\erc  privcordial  pain  and  s\'mptoms  of  general  collapse,  may  allo^ 
the  patient  to  rail}-  and  live  from  a  week  to  several  months  or  ever, 
a  year  and  more. 

I'\irthermorc,  the  prognosis  will  be  influenced  by  accompan)^!: 
ccMiiplications,  particularly  mitral   stenosis  and  disease  of  the  hear.  ' 
walls.      Again,  the   pivsLMicc  of  acute  diseases,  especially  those '"■■ 
the  luiiL^s,  is  unta\'oral)le. 

In  a  l.irL;e  nnniher  n\'  cases  of  mitral  insufficiency  care  and  treat-  '■ 
nu'nt  will  ,K-C(inipli>h  bciu-ricial  n-siilts.  and  many  persons  with  thb  \ 
form  (>r  lcsi(»n  \\\c  t"  i>l(l  .i;^e.  In  tlu-  eiirlier  stages  of  weakenirc  "- 
CMinprn^alion  theiapriilic  nieasuiv^  often  pro\'e  successful  in  re-es-  ■' 
t.ibii^hinL;  I  he  n  |iiilil)riiini  •>{"  eii-cul.iti<  >n  or.  at  least,  in  averting  for  ; 
a  tnn>    i!s  piiai  t.ir.iirc. 

Treatment.  Tiir  nuth'uU  <.r  tixatnu-ni  previously  discusseo 
an  ,.;■.:  .t;i\-  .i;m?"'*.  ii)l<-  W'lu  n  tliv  Ic^i'Mi  appears  in  the  course  ' 
'.'  .>.  ,!.  ;.  ■.;•:■-  ..:•;.  ti-.;)..  .,^  :t  iVv- r.u;i:l\-  d-.^s.  it  will  be  possible  i 
;  .  ■'-  ;■-•  \ -'':■■  \'  '■■;  >'n>  -u  .  ,;•;,;,;-  -I'cii  ,  iivuin-taiices  every  effort  '» 
'■•  ;>./  '  ''i':;  I-  r;  -i;  i.''  :'■■  ■;t:  -  .i-;-^;.;  inr.  ».i(ls  of  the  disease.  ■ 
1    ■■      .'  •'■    -  .:!■:/-;■■    .    :■>   ...:M;,;.t.     ix  ^t   and   the   admin-   I 
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result  is  constriction  of  the  orifice.  In  some  cases  the  adherent 
valves  are  turned  down  into  the  ventricle,  producing  a  hollow 
cone  or  funnel-shaped  condition.  In  others  the  contraction  ap- 
pear as  a  narrow  slit,  generally  termed  a  button-hole  constriction. 
The  former  is  more  common  among  children,  while  the  latter  be- 
longs to  adult  life  or  advanced  cases.  Associated  with  these 
changes  there  is  fibrous  thickening  in  the  adjacent  tissues,  and,  in 
the  case  of  the  button-hole  constriction,  calcareous  infiltration  with 
plates  having  the  hardness  of  bone.  The  chordae  tendineae  are 
thickened  and  shortened  and  the  musculi  papillares  dense. 

Another  variety  of  pathological  process  is  that  in  which  the  sur- 
face of  the  valve  is  the  seat  of  deposits.  Verrucose  vegetations  and 
granulations  or  tough  fibrinous  masses  may  develop  on  the  valve 
and  invade  its  substance.  These  bodies  protrude  and  obstruct  the 
flow  of  blood.  Their  usual  site  is  on  the  auricular  surface  of  the 
valves  a  little  distance  from  the  border.  Similar  changes  in  the 
chordae  tendineae  which  produce  rigidity  in  the  cusps  may  also  be 
observed. 

Still  another  type  of  change  is  that  of  atheroma  and  sclerosis  of 
the  cusps.  There  is  thickening  with  atheromatous  and  calcareous 
deposits.  The  result  is  rigidity  and  deformities  of  the  valves,  which 
not  only  interfere  with  their  function,  but  also  cause  them  to  act  as 
obstructions  to  the  blood-current. 

The  tendency  of  chronic  endocardial  inflammation  to  progress  in 
the  instance  of  mitral  stenosis  is  an  important  feature  in  the  patho- 
logical chances. 

The  degree  of  contraction  which  the  mitral  orifice  undergoes  may 
sometimes  be  extreme.  In  some  instances  it  has  been  so  great  that 
a  pencil  could  scarcely  be  passed  through  the  opening.  Excessive 
contraction,  however,  has  been  shown  to  be  compatible  with  life. 
It  has  been  stated  that  compensation  is  impossible  only  when  the 
orifice  has  become  reduced  to  one-tenth  of  its  normal  size.  The 
size  of  the  opening  in  health  has  been  roughly  estimated  as  capable 
of  permitting  the  insertion  of  the  index  and  middle  fingers,  but  post- 
mortem rigidity  may  so  contract  the  ring  as  to  render  this  estimate 
unreliable. 

Mechanical  Effects  of  the  Lesion. — The  changes  in  the 
heart  which  characterize  mitral  stenosis  are  principally  manifested 
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tics  of  Edinburgh*  the  average  age  of  those  presenting  theniadi^H 
for  treatment  ranged  between  20  and  30  years.  ^M 

Sex  appears  to  influence  the  causation,  as  the  condition  is  v^| 
prevalent  among  females  than  males.  This  is  owing  to  thtfi^H 
that  the  aiTcctions  which  are  aetiologically  related  to  it  arc  fl>i^| 
prone  to  occur  in  the  former  sex,  ^H 

The  diseases  which  result  in  obstructive  processes  of  the  miBi^l 
valve  arc  the  same  as  those  which  produce  insufficiency.  TheiiH 
oh^gy  thus  depends  chiefly  upon  endocarditis  ;  that  arising  &»W 
rheumatism  being  by  far  the  most  frequent  In  a  certain  proptt 
tion  of  cases  it  will  be  impossible  to  ascertain,  even  after  thcifN^| 
careful  inquiry,  any  definite  origin,  as  there  will  be  complete  ^iH 
Hence  of  any  affection  which  could  be  regarded  as  its  source,  1H 
some  instances,  however,  it  may  happen  that  years  after  the  filfl 
manifestation  of  the  lesion  irregular  types  of  rheumatism  ^ppoH 
wliich  will  point  to  that  affection  as  the  latent  cause.  fl 

Rare  causes^  of  mitral  obstruction  are  protruding  aneurysms  fl 
the  ventricular  wall,  or  of  the  valve,  and  neoplasms.  Cases  of  lai|H 
exuberant  growths  on  the  aortic  valves  extending  down  into  119 
mitral  orifice  and  causing  obstruction  have  been  recorded.  I 

Morbid  Anatomy. — The  changes  at  the  valvular  orifice  prt^l 
sent  a  wide  range  of  difTerences,  varying  from  a  simple  rougfc*l 
cned  surface,  without  appreciable  constriction,  to  a  high  degnsi 
of  obstruction  from  contraction  and  deformities  of  the  valve  stnic-l 
tures.  I 

The  scats  of  lesion  arc  theauriculo-ventricular  ring  and  thecus{i| 
and  structures  connected  with  them,  hi  the  former  the  results  d\ 
endocarditis  are  apparent  and  vegetations  and  sclerotic  degencfi-l 
tions  may  be  observed.  In  young  subjects  vegetations  predoaD-l 
natc,  while  in  cases  of  long  standing  both  vegetations  and  sclerosis  I 
are  common  in  association  with  calcification.  | 

The  changes  connected  with  the  valve  structures  and  choHat  | 
tendinea:  are  of  more  frequent  occurrence.     Here  the   lesion  pre- 
scnts  several  types  or  groups  of  manifestations.      In   the   first  in- 
8tince  the  margins  of  the  cusps   become  joined    by    fibrous  ad- 
hesions, and,  later,  the  two  curtains  show  complete  fusion.     The 


*  Diiciisesorthe  I  lean  and  AorU,  G.  A.  Gibson,  M.D.,  Ediobur]gri|^  1898, 
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gree,  the  right  auricle  is  also  dilated,  and  in  advanced  cases  tri- 
cuspid insufficiency  follows. 

The  chain  of  consequences  of  mitral  obstruction  may  be  briefly 
summarized  as  follows  :  Obstruction  of  mitral  valve,  abnormal  ten- 
sion in  the  lefl  auricle,  auricular  dilatation  and  hypertrophy,  ob- 
struction to  the  blood-flow  from   the  pulmonary  veins,  increased 


Fie  3l.^>Stenosis  of  the  mitral  orifice,  A,  showing  thickened  and  iiulviralcd  leaflel^  of 
the  irnlve  and  button-hole  opening.     View  from  left  auricle  into  the  mitrmi  orifice. 


work   of  the   right  ventricle,  dilatation  and  hypertrophy  of  right 
Ventricle. 

The  secondar>^  chanijcs  in  the  general  circulation  and  distant 
organs,  which  follow  failure  of  conipensalion  in  mitral  stenosis,  are 
similar  to  those  which  result  from  mitral  insufficiency.  Brown  in- 
duration of  the  lungs  and  dilatation  of  the  pulmonary  capillaries 
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in  the  left  auricle,  the  walls  of  which  undergo  more  or  less  thklB^I 
ing.  and  in  the  right  ventricle  which  becomes  somewhat  dilated^l 
hypertrophied.  The  obstruction  first  makes  itself  felt  in  thJaJH 
de.  When  the  equilibrium  of  circulation  is  sustained  there  nuqf^| 
simple  hypertrophy,  the  extent  of  which  will  depend  upoa^| 
amount  of  extra  work  which  the  auricle  is  called  upon  to  pcHlil^l 
But  when  the  heart  begins  to  fail,  dilatation  accompanies  h>|^| 
trophy  and  in  the  last  stages  the  walls  of  the  auricle  may  bcosifl 
very  thin.  Frequently  its  cavity  will  be  found  to  contain  antc^lM 
post-mortem  blood  clots.  I 

The  effect  upon   the  left  ventricle  is  varied.       The   tnfluenalll 
which  it  is  at  first  subjected  is  directly  opposite  to  tliat  exerted  upsll 
the  auricle,  namely,  a  diminution  of  blood-supply,  the  consequcsel 
of  retardation  of  the  flow  from  the  auricle.    The  result  is  tliat  theil 
is  no  hypertrophy,  and  inasmuch  as  less  work  is  put  upon  its  iiu»| 
cle  there  may  be,  in  some  instances,  some  diminution  in  size.    Tfel 
applies  only  to  uncomplicated  cases,  with   complete    compensate  I 
On  the  other  hand,  it  wili  undergo  hypertrophy  as  soon   as  lanuifl 
of  compensation  makes  itself  felt,  for  the  reason  that  backward  pn*-! 
sure,  which  thereupon  results,  exerts  its  influence    back    upon  tkl 
venous  system,  so  that  the  fiow  of  the  arterioles  into  the   latter  i I 
obstructed  ;  this  leads  to  augmentation  of  the  work  which   the  \d\ 
ventricle  is  called  upon  to  perform  and  hypertrophy  ensues.     A*-! 
other  explanation  is  that  of  interference  with  the  action  of  diastolic  j 
aspiration  of  the  left  ventricle  which  must  necessarily  result  fw® 
the  presence  of  mitral  obstruction.     If  the  diastole  be  regarded, » 
it  is  by  many  authors,  as  an  active  muscular  process,  it  follows  tluc 
a  certain  degree  of  hypertrophy  will  result  by  interference  withtlu* 
function.     The  increased  power  of  the  heart  which   follows  as  ^ 
combined  result  of  hypertrnphy  of  the  left  auricle,  and  the  increased 
pressure  of  the  circulation  from  the  stenosis^  for  a  time  may  rema/f. 
evenly  balanced.     Usually  at  a  comparatively  early  period  the  au- 
ricle becomes   unable  to  sustain  this  power  and  compensation  i* 
no  longer  sustained,     Then  follows  retardation  of  the   blood-flow 
of  the  puhnnnary  veins  into  the  auricle  and  the  vascular  tension  ifl 
the  lungs  and   rij^jht  ventricle   becomes  greater.      In   conseque 
the  right   ventricle  in   order   to   overcome  this    pressure    beco 
marketlly  dilat«*d  and   itM  walls   hypertrophied   to  an   excessive 
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some  of  its  tone.  Broncho-pneumonia  may  also  occur,  and  when 
the  impediment  to  the  circulation  is  more  serious  pulmonary  oedema 
may  develop.  In  some  instances  the  continuous  high  pressure  to 
which  the  pulmonary  vessels  are  subjected  may  result  in  chronic 
bronchial  catarrh  and  sclerosis  and  atheromatous  degenerations  of 
the  walls  of  the  bronchial  vessels. 

Pain  cannot  be  said  to  characterize  mitral  obstruction,  though  it 
may  be  present.  Its  favorite  seat  is  the  anterior  surface  of  the  chest, 
left  shoulder  and  arm. 

When  the  disease  has  advanced  sufiiciently  to  affect  the  right  side 
of  the  heart,  and  the  latter  fails,  tricuspid  regurgitation  and  its  at- 
tendant symptoms  will  develop.  The  patient  suffers  from  gastro- 
intestinal catarrh  ;  there  is  gastric  disturbances,  derangements  of 
the  bowels  and  a  sense  of  weight  in  the  region  of  the  liver,  which 
organ  may  undergo  an  excessive  degree  of  hypertrophy,  some- 
times displaying  pulsations. 

Dropsy  arises,  and  the  evidences  of  hepatic  congestion  and  ob- 
struction of  the  portal  circulation  are  seen  in  ascites,  which  may 
make  its  appearance  before  oedema  of  the  lower  extremities. 
General  anasarca  may  also  follow,  but  it  is  not  so  frequent  with 
mitral  stenosis  as  it  is  with  insufficiency. 

During  the  course  of  the  disease  intercurrent  febrile  attacks  may 
arise  from  exacerbations  of  endocardial  inflammation,  which  greatly 
exaggerate  the  condition.  Cerebral  symptoms  are  very  common 
in  the  form  of  headache  and  insomnia. 

The  formation  of  emboli  is  another  feature.  Apart  from  inflam- 
matory and  ulcerative  processes  emboli  occur  more  frequently  with 
this  than  any  other  form  of  valvular  disease.  They  are  due  to 
fibrinous  coagula  which  form  in  the  musculi  pectinati  of  the  left 
auricle  or  appendix,  or  columnae  carneae  of  the  ventricle,  and  which 
become  detached  and  are  carried  into  the  circulation. 

There  is  nothing  in  the  countenance  of  the  patient  suffering  from 
mitral  stenosis  which  can  be  called  characteristic.  In  some  in- 
stances, up  to  an  advanced  stage,  there  may  be  neither  pallor,  a 
dusky  hue  nor  anxiety,  but,  on  the  contrary,  a  general  healthful 
appearance.  On  the  other  hand,  even  in  cases  with  a  slight  degree 
of  obstruction  there  may  be  a  tendency  to  a  dusky  flush  high  up  on 
the  cheeks,  which  some  writers  consider  as  eminently  characteristic. 

II 
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are  frequent,      Hydrothorax  is  liable  to  occur  when  the  rigkM 
of  the  heart  fails.  I 

Sjnxiptoms, — ^The  lesion  may  be  present  without  giving  J 
evidence  of  its  presence  other  than  its  physical  signs»  altliOM 
often,  even  when  compensation  remains  complete,  breath lessnefiM 
some  unusual  exertion  will  be  sufficiently  marked  to  attraa  JRitl 
tion.  I 

The  general  symptoms,  in  comparison  with  those  arising  iPBi| 
other  valvular  affections,  are  characterized  by  a  g^reater  promindel 
of  conditions  dependent  upon  pulmonar\-  stasis,  by  Uie  pre^^enccil 
excessive  enlargement  of  the  liver,  by  the  greater  frequency  of  to^l 
cites,  the  less  frequent  aj^pearance  of  general  anasarca,  and  by:i(| 
more  marked  tendency  to  the  formation  of  emboh\  As  soon  1 1 
compensation  becomes  feeble,  disturbances  of  the  pulmonarv^  atrJ 
lation  appear  and  evidences  of  stasis  and  defective  aeration  erf"  tii 
blood  are  speedily  observed.  A  feature  of  the  pulmonary*  ^>T^ 
a^niia  of  mitral  obstruction  is  that  it  may  not  be  constant  as  tir' 
auricle  may,  at  times,  liave  an  opportunity  to  empty  itself.  B^eal^ 
Icssness  is  one  of  the  first  appearing  symptoms  and  at  the  sxst 
time  one  of  the  most  persistent.  It  may  arise  from  slight  effort  ^' 
emotional  influence.  In  some  instances  it  is  the  cause  of  little  roon 
than  temporary  annoyance,  while  in  others,  when  compensation  ^ 
decidedly  defective,  it  is  the  source  of  great  distress,  being  morc:- 
less  constant  and  greatly  aggravated  b)'  any  effort.  Paroxysms  ^* 
dyspncea  are  common,  and  may  be  regarded  as  cardiac  asthma.    ' 

III  conjunction  with  the  shortness  of  breath  there  may  be  coug% 
which  may  at  times  be  dry  and  hacking,  or  accompanied  bv  i 
water>^  expectoration  which  is  occasionally  blood-streaked*  H^-enio:* 
tysis  may  occur  from  rupture  of  a  pulmonary  vessel. 

As  a  further  consequence  of  pulmonary  circulatory  disturbajic<l 
there  is  a  ver}'  decided  tendency  to  bronchial  inflammation  ;  the  pi* 
tient  will  be  ver>'  susceptible  to  atmospheric  changes  and  will  ulse 
cold  on  the  slightest  provocation.  The  resulting  bronchitis  ol 
proves  deep  seated  and  obstinate  and  may  aggravate  any  teiid^ 
ency  to  weakening  compensation.  In  such  cases,  even  when  tin 
respiration  has  been  previously  free  from  discomfort,  it  may  int 
intense  dyspnoea  with  asthmatic  breathing.  This  distressing^  s} 
torn  may  disappear  as  the  bronchitis  improves  and  the  heart  rec< 
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num  in  the  fourth  and  fifth  interspace.  The  impulse  of  the  hyper- 
trophied  right  ventricle  may  be  felt  in  the  epigastrium. 

In  advanced  cases  the  apex  may  impart  sharp,  abrupt  impacts 
like  tapping,  at  the  same  time  unlike  the  full,  forcible  impulse  of 
hypertrophy. 

By  far  the  more  important  feature  is  the  presence  of  a  presystolic 
thrill  at  the  apex  or  just  internal  to  it ;  this,  however,  is  not  always 
appreciable.  It  may  be  felt  to  the  best  advantage  over  the  fourth 
and  fifth  interspaces  within  the  mammary  line,  and  during  inspira- 
tion.    It  begins  during  diastole,  that  is,  after  the  second  sound,  as 


Fir,.  22. — Area  of  the  mitral  presystolic  murmur.     The  dark  circle  indicates  the  usual 
locality  of  maximum  intensity,  lines  show  the  possible  directions  of  transmission. 

a  vibratory  sensation,  gathers  force  and  volume,  and  terminates  with 
the  decided  shock  of  the  impulse.  This  sign  is  pathognomonic  and 
has  been  compared  to  the  sensation  imparted  to  the  hand  when 
placed  upon  a  purring  cat  {fremisscment  cataire;  l^^nntc).  In  some 
cases  it  can  be  best  elicited  after  physical  exertion,  or  by  elevation 
of  the  arm  while  in  the  recumbent  posture  on  the  left  side,  or  it 
may  become  more  marked  by  causing  the  patient  to  sit  up  and  lean 
forward. 

Palpation  may  also  disclose  an  impulse  at  the  base  of  the  heart 
associated  with  the  closure  of  the  semi-lunar  valves  and  observed 
over  the  second  left  intercostal  space.     This  impulse  is  caused  by 
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In  advanced  cases  there  may  be  marked  anxiety  and  cyan  - 
common  form  of  mitral  obstruction  is  that  observed   in  ch' 
young  women  with  menstrua]  and  nervous  disorders,  pallor  of  Lvp 
countenance  and  blanching  of  the  mucous  membranes. 

The  pulse  is  generally  regular  until  the  heart  begins  to  (.^l^^. 
unless  obstruction  is  complicated  by  regurgitation    or  some  otl^   ' 
valvular  affection.     In  some  instances,  in  the  earlier  stages  it  m. 
be    somewhat    empty  with  loss  of  pressure.      Later,   as  the  li- 
ease  advances,  there  will   be  decided   changes  and    the  vessels^ 
be  more  empty  and  compressible.     This  will   be   followed,  a? 
failure  in  compensation  increases,  by  irregulanty  in  rhythm  and  in  i 
equality  of  the  pulse-waves.     Some  of  the  heart  pulsations  mayt£ 
to  reach  the  wrist.     There  may  be  two  or  three  pulsations^  Liic: 
a  pause,  then,  again,  pulsations.     In  some  cases  there  is  one  beiL 
at  the  pulst  for  two  at  the  heart,  the  contraction  of  the  left  venlii- 
cle  at  every  alternate  systole  being  unable  to  raise  the  aortic  vaht«. 
and  on  auscultating  it  will  be  found  that  there  is   no  aortic  second 
sound  with  the  alternate  systole.     Again,  in  some  cases   the  puL^ 
tions  at  the  wrist  are  apparently  indcpcnilent  of  the  rhythm  of  tb 
heart. 

PinsicAt.  SifiNS. — IttsptxHon  may  disclose  little  or  no   displaa 
ment  of  the  apex-beat.      BliI  when  hyf>ertrophy  of  the    right  vxrt 
tricle  is  excessive,  or  associated  hypertrophy  of  the  left  is  prcscm, 
it  is  displaced  to  the  left  and  downward,  or  it  may  give   evidence* 
of  its   presence   to   the    right  of  the  sternum,  but  generally  It  is 
not  found  far  from  its  normal  position.     There  may  be  a  stmni 
epigastric  pulsation  from  the  right  ventricular  hypertrophy,  and  in 
thin  persons  an  impulse  may  be  visible  in  the  third  and   fourth  UK 
terspace  to  the  left  of  the  sternum.     The  apex  impulse,  as  the  dis- 
ease advances,  is  liable  to  weaken  and  sometimes  disappears.    Thus 
when  compensation  is  complete  nothing  abnormal  may  be  obser\cd, 
but  when  it  is  broken  the  apex-beat  may  tie  feeble  or  invisible. 
In  children  there  may  be  .some  prominence  of  the  inferior  extremity 
of  the  sternum  and  of  the  fifth  and  sixth  costal  cartilages  frr.ni  t-n- 
largement  of  the  right  ventricle. 

Palpation  shows  diffusibility  of  the  apex-beat.    The  heart  impi ' 
may  be  felt  to  be  more  forcible  over  the  lower  portion  of  the  stern 
and  along  its  right  border,  also,  occasionally,  to  the  left  of  the  si 
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occur  later  with  a  pause  before  and  after,  that  is,  meso-diastolic. 
When  the  murmur  is  presystolic  it  is  said  to  arise  from  the  con- 
tractile force  of  the  auricle  propelling  the  blood  through  the  con- 
tracted orifice,  when  late  diastolic,  from  the  vigor  of  the  right  ven- 
tricle, when  meso-diastolic,  from  the  aspirative  force  of  the  left  ven- 
tricle. 

As  a  rule,  anomalous  or  broken  murmurs  may  be  observed  in 
conditions  which  at  times  manifest  murmurs  of  a  more  typical  char- 
acter. 

Another  characteristic  is  accentuation  of  the  pulmonic  second 
sound  due  to  backward  pressure  in  the  pulmonary  artery  and  ven- 
tricular hypertrophy. 

Reduplication  of  the  second  sound  is  also  heard  at  the  base  in 
which  the  pulmonic  predominates.  When  present  it  is  audible 
with  the  greatest  intensity  in  the  second  or  third  left  intercostal 
space,  although  sometimes  it  may  be  heard  over  the  apex,  a  condi- 
tion difficult  to  explain.  According  to  Sansom  it  belongs  to  the 
earlier  periods  of  mitral  obstructive  lesions,  while  Potain,  on  the 
other  hand,  has  observed  it  in  the  latter  stages.  Two  explana- 
tions are  given  for  the  origin  of  this  phenomenon,  namely,  that  it 
is  a  sound  of  tension  produced  by  the  rush  of  blood  into  the  ven- 
tricle being  more  sudden  and  forcible  than  normal  from  increased 
pressure  in  the  left  auricle  due  to  the  obstruction  at  the  mitral  ori- 
fice, the  blood  passing  to  the  ventricular  side  of  the  curtains  of  the 
mitral  valve  causing  them  to.  bulge  and  thus  give  rise  to  a  sound  of 
valvular  tension,  which  follows  the  first  sound  of  the  heart  and 
causes  an  apparent  doubling,  or  that  it  arises  from  absence  of  per- 
fect unison  in  the  action  of  the  aortic  and  pulmonic  valves,  in  which 
the  pulmonic  sound  predominates.  The  reduplicated  sound  is  liable 
to  present  variations  in  intensity  and  disappear  and  reappear. 

Mitral  obstruction  is  further  characterized  by  weakening  or  in- 
audibility of  the  aortic  second  sound  at  the  apex. 

Another  feature  is  the  variable  appearance  of  the  murmur ;  it 
may  disappear  upon  the  onset  of  some  pulmonary  or  other  com- 
plication, when  upon  the  subsidence  of  these  conditions  it  will  reap- 
pear. Again,  when  the  heart  has  become  weak  it  may  be  no 
longer  audible,  but  when  the  organ  has  regained  tone  it  may  again 
be  heard. 
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increase  of  the  blood-pressure  within  the  pulmonary  circuit.  and» 
of  both  diar^^nostic  and  of  therapeutic  importance. 

Pttcussiou  io  some  cases  may  show  no  change,  in  others,  and  moR 
commonly,  it  may  show  increase  of  the  area  of  dulness  mainly  to  lat 
right  of  the  apex,  from  dilatation  of  the  right  ventricle,  and  upwarc 
along  the  left  sternal  border  from  dilatation  of  the  left  auridt 
Changes  in  the  dimension  of  the  lieart  do  not  bear  the  same  dircc 
relation  to  the  extent  of  valvular  defect  in  mitral  obstruction  ai  n 
other  affections  of  the  valves  ;  the  signs  elicited  by  percussion  vt 
therefore  of  less  importance. 

Auscultation  reveals  in  cases  of  obstruction  of  the  mitral  orifict 
unattended  with  marked  insufficiency,  disturbances  of  the  right 
of  the  heart  or  other  complications,  a  harsh  vibratory  presystolic 
murmur  which  terminates  with  the  first  sound  and  coincides  witi 
the  presystolic  thrill.  *  Its  point  of  maximum  intensit>'  is  at  the  apcc 
and  to  its  inner  side,  between  it  ami  the  left  border  of  the  sternum 
The  area  of  transmission  is  usually  limited  to  this  locality,  though 
sometimes  it  ma\'  be  transmitted  somewhat  to  the  left.  A  feature 
is  the  manner  in  which  the  murmur  runs  up  to  and  terminates  witi 
the  first  sound,  which  becomes  shar{>  and  abrupt.  For  this  reasoa 
it  is  not  always  easily  separated  from  the  latter,  but  it  may  be  di»- 
tinguished  by  its  qualities  if  not  by  its  time.  In  some  instances  ft 
may  exhibit  variation »  being  short  and  low  in  its  tone. 

While  the  murmur  belongs  to  the  diastole  it  may  vary  somewhat 
in  its  relation  to  this  period.     It  is  generally  characterized  as  presy 
tolic,  thai  is,  occurring  during  diastole  just  before  the  systole,  and 
corres[)onding  to  the  systole  of  the  left  auricle.      It    usually  occu 
pies  the  latter  half  of  the  diastole,  but  it  may  be  shorter  or  longtr. 
or  may  occupy  the  entire  diastole,  or  vary  in  Its  relation  to  the 
diastole.    That  is,  it  may  begin  almost  immediately  after  the  second 
sound  and  be  prolonged  throughout  the  entire  diastole  ;  it  may  also 
be  increased  in  force  toward  its  end  and  terminate  in  a  sharp,  snap 
ping  sound.    In  some  instances  these  features  may  be  observed  to 
simullaneoufs  in  action  with  the  apex  impulse  as  recognized  by  pal 
pation,  in  others  they  may  he  founti  to  occur  immediately  after  ibc 
first  shock  of  the  impuUe.     A^jain,  the  murmur,  instead  of  bein 
prolonged  or  prcHyiktnlic,  may  be  heard  as  a  short  sound   followi 
immediately  the  »cc<'nd   «iound,  ihat   i^,  early  diastolic,  or  it   m 
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I  occur  later  with  a  pause  before  and  after,  that  is,  meso-diastoHc. 
When  the  murmur  Ls  presystolic  it  is  said  to  arise  from  the  con- 
i  tractile  force  of  the  auricle  propelling  the  blood  through  the  con- 
I  tracted  orifice,  when  late  diastolic,  from  the  vigor  of  the  right  ven- 
i!  tricle,  when  meso-diastolic,  from  the  aspirative  force  of  the  left  ven* 
trtcle. 

As  a  rule,  anomalous  or  broken  murmurs  may  be  obser\'ed  in 
conditions  which  at  times  manifest  murmurs  of  a  more  typical  char- 
acter. 

Another  characteristic  is  accentuation  of  the  pulmonic  second 
sound  due  to  backward  pressure  in  the  pulmonary  artery  and  ven- 
tricular hypertrophy. 

Reduplication  of  the  second  sound  is  also  heard  at  the  base  in 
which  the  pulmonic  predominates.  When  present  it  is  audible 
with  the  greatest  intensity  in  the  second  or  third  left  intercostal 
space,  although  sometimes  it  may  be  heard  over  the  apex,  a  condi- 
tion difficult  to  explain.  According  to  Sansom  it  belongs  to  the 
earlier  periods  of  mitral  obstructive  lesions,  while  Potain,  on  the 
other  hand,  has  observed  it  in  the  latter  stages.  Two  explana- 
tions are  given  for  the  origin  of  this  phenomenon,  namely,  that  it 
is  a  sound  of  tension  produced  by  the  rush  of  blood  into  the  ven- 
tricle being  more  sudden  and  forcible  than  normal  from  increased 
pressure  in  tlie  left  auricle  due  to  the  obstruction  at  the  mitral  ori- 
fice,  the  blood  passing  to  the  ventricular  side  of  the  curtains  of  the 
mitral  valve  causing  them  to  bulge  and  thus  ^^ivc  rise  to  a  sound  of 
valvular  tension,  which  follows  the  first  sound  of  the  heart  and 
causes  an  apparent  doubling,  or  that  it  arises  from  absence  of  per- 
fect unison  in  the  action  of  the  aortic  and  pulmonic  valves,  in  which 
the  pulmonic  sound  predominates.  The  reduplicated  sound  is  liable 
to  present  variations  in  intensity  and  disappear  and  reappear. 

Mitral  obstruction  is  further  characterized  by  weakening  or  in- 
audibility of  the  aortic  second  sound  at  the  apex. 

Another  feature  is  the  variable  appearance  of  the  murmur  ;  it 
may  disap|>ear  upon  the  onset  of  some  pulmonary  or  other  com- 
plication, when  upon  the  subsidence  of  these  conditions  it  will  reap- 
pear. Again,  when  the  heart  has  become  weak  it  may  be  no 
longer  audible,  but  when  the  organ  has  regained  tone  it  may  again 
be  heard. 
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Owing  to  these  variations  and  dift*erences,  the  physical  signs  f? 
mitral  obstructive  lesions  as  disclosed  by  auscultation  may  be  ccr^ 
sidered  more  advantageously  by  dividing  the  subject  into  stage 
Broadbent  recognizes  three  stages,  but  it  is  often  diflFicult  to  clear)* 
define  the  dividing  line  between  the  second  and  tliird  stage 

In  the  first  stage  the  signs  arc  those  of  the  presystolic  muniiui 
heard  at  the  apex  in  conjunction  with  the  presence  of  the  first  af'i 
second  sound,  the  persistence  of  tht:  latter  marking  this  period «f| 
the  affection.     As  a  rule,  serious  complications  do  not  appjear, 

The  second  stage  is  distinguished  by  the  disappearance  of  tbr 
second  sound  at  the  apex  and  by  the  changes  in  tlie  first  sourtd 
\vhich  becomes  sharp  and  abrupt,  appearing  somewhat  like  thr 
second,  The  disappearance  of  the  second  sound  is  due  to  th- 
crease  in  the  amount  of  blood-supply  in  the  aorta,  arising  !: 
diminished  supply  to  the  ventricle  ;  in  consequence  of  which  then 
is  a  feeble  recoi!  against  the  closed  aortic  valves,  and  to  the  ovti- 
topping  of  the  left  ventricle,  which  is  the  principal  conductor  of  re- 
sound, by  the  enlarged  right  auricle  and  ventricle. 

The  change  in  tone  of  the  first  sound  is  attributed  by  Broadbent 
to  sudden  tension  of  the  muscular  walls  and  the  shortened  systoU 
of  the  left  ventricle,  which  this  writer  explains,  is  as  follows  :  •*  Dor* 
ing  diastole,  on  account  of  the  contraction  of  the  mitral  orifice,  tW 
left  ventricle  does  not  receixe  sufficient  blood  to  fill  it  completely, 
so  that  at  the  beginning  of  systole  its  ca\^it>'  is  not  fully  distendcl. 
therefore,  as  soon  as  its  walls  begin  to  contract  they  meet  with  H'"' 
resistance,  and  in  consequence  close  rapidly  ;  in  doing  so  they  ab- 
ruptly encounter  the  blood  in  the  cavity,  and  as  a  result  the  rouscle 
is  suddenly  tense/' 

The  third  stage  is  marked  b)'  the  inaudibility  of  the  presystolic 
murmur.  The  second  sound  having  already  disappeared,  tlic  onh 
sound  heard  at  the  apex,  therefore,  is  the  first,  which  is  abrupt  ind 
sharp,  as  mentioned.  The  cause  assigned  by  scmie  writers  for  tbe 
loss  of  the  murmur  is  the  presence  of  tricuspid  insufficiency^  which 
reduces  the  blood-pressure  to  such  an  extent  that  the  force  which 
propels  the  blood  through  the  mitral  orifice  is  not  sufficiently  strong 
to  produce  a  murmur.  The  failure  of  the  tricuspid  valve  being 
followed  by  regurgitation  into  the  right  auricle  renders  it  impossible 
for  the  right  ventricfe  to  maintain  the  former  amount  of  prcssurr 
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in  the  pulmonar>'  vessels  and  left  auricle,  hence  the  reduction  in 
propelling  jx)wer.  The  phenomenon  of  loss  of  presystolic  murmur 
is  usually  regarded  as  of  serious  significance,  but  this  is  not  neces- 
sarily so. 

Diagnosis.^Thc  recognition  of  mitral  obstruction  when  the 
physical  signs  are  present  is  not  attended  with  difficulty.  The 
presystoiic  thrill,  increase  of  pra^cordial  dulness  upward  and  to  the 
right,  the  presence  of  a  murmur,  presystolic  or  diastolic  near  the 
apex- beat,  localized  and  audible  rather  with  the  second  sound  than 
with  the  first,  or,  more  accurately,  just  before  the  first,  and  termi- 
nating with  it — the  murmur  itself  being  harsh  and  vibratory^ — and 
decided  accentuation  of  the  pulmonic  valves,  are  characteristics 
which  are  diagnostic. 

When  these  features  are  absent,  as  they  not  infrequently  are,  a 
positive  diagnosis  cannot  always  be  maf^e*  There  are,  however, 
certain  signs  which  may  be  considerca  as  presumptive  evidence  of 
the  lesion.  These  are,  harshness  in  qiialit>'  of  the  first  sound,  espe- 
cially if  accompanied  by  doubling  of  the  second  sound,  and  strong 
accentuation  of  the  second  pulmonic  sound.  Some  writers  regard 
these  signs,  in  the  abseuce  of  all  others,  as  sufficient  to  establish  the 
diagnosis  of  mitral  obstruction,  but  this  is  scarcely  warrantable. 

When  uncomplicated  a  mitral  obstruction  murmur  is  not  liable  to 
be  confused  with  other  adventitious  sounds.  Its  harshness,  pre- 
systohc  rhytlv.Ti  and  limited  area  of  transmission  distinguish  it  from 
insufficiency  Hut  the  fact  that  the  lesion  seldom  occurs  alone  and 
generally  in  association  with  insufficiency  adds  a  different  aspect  to 
the  condition,  and  often  the  distinct  recognition  of  the  two  murmurs 
is  attended  with  difficulty. 

The  presence  of  a  soft  blowing  systolic  murmur  synchronous 
with  the  carotid  pulse  with  its  area  of  transmission  to  the  left  as 
far  as;  the  axilla,  usually  readily  recognizable  on  account  of  its 
pron^inence.  obviously  points  to  regurgitation.  If  an  obstructive 
lesion  js  also  present,  auscultation  to  the  right  and  above  the 
apt:x  discloses  a  presystolic  murmur  audible  over  a  limited  area. 
Vurthermore,  areas  may  frequently  be  located  where  the  bruit 
is«^  continuous,  occupying  a  portion  of  the  systole  and  diastole, 
€«>fpecially  when  compensation  is  failing.  W^hen  a  presystolic  mur- 
nhur  is   heard  at  the  apex,  in  connection  with   double  aortic  mur- 
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serious,  for  the  reason  that  compensation  is  less  readily  establishr: 
and  not  so  efficiently  sustained. 

The  most  important  evidences  upon  which  judgment  a.s  to  \k 
future  can  be  based  are  those  obtained  by  a  careful  examination  >^ 
the  heart-sounds.  As  long  as  the  second  sound  is  present  at  and 
beyond  the  apex,  the  probabilities  of  the  appearance  of  symptoms 
are  remote.  When,  however,  the  second  sound  is  lost,  that  k 
when  the  second  stage  is  reached  and  the  lesion  is  more  advanced 
there  may  still  be  absence  of  symptoms,  but  the  heart  fnay  show  its 
weakness  by  a  marked  susceptibility  to  extraneous  influences,  sucli 
as  fatigue  on  slight  exertion,  gastric  disturbances  and  mental  syni|>- 
toms.  In  short,  the  favorable  state  of  the  patient  may  be  more  ap- 
parent than  real.  With  care,  however,  these  cases  may  contintit 
comfortable  for  a  long  period. 

In  the  third  stage  the  danger  of  breaking  up  of  compensadM 
and  failure  of  the  heart  is  much  greater.  Venous  engor<^emcnL 
pulmonary  congestion  and  over-distention  of  the  right  side  of  tbf 
heart  may  be  easily  excited.  On  the  other  hand,  patients  \%ith  dk 
auscultatory  signs  peculiar  to  this  stage  may,  with  care,  live  a  con- 
siderable time  free  from  serious  symptoms. 

A  feature  of  mitral  obstruction  is  that  conditions  of  serious  cffl- 
barrassment  of  the  pulmonary  circulation  with  all  their  concomiUfff 
symptoms  may  improve  and  the  patient  recover.  But  attacks  tv 
this  nature  when  repeated  or  if  easily  excited  are  always  of  ven 
grave  significance.  ^J 

Treatment.— In  the  first  stages  of  mitral  obstruction  therJ^ 
rarely  any  demand  for  treatment  other  than  the  general  hygicnn 
rules  necessary  for  those' suffering  from  valvular  defects,  but  grtatc 
care  for  the  preservation  of  the  heart  muscle,  the  use  of  cardie 
remedies  with  caution  and  with  special  regard  to  their'  possibl' 
harmfulness  will  be  called  for  at  an  earlier  period.  When  compcn 
sation  begins  to  show  signs  of  derangement  and  the  question'- 
therapeutic  interference  presents  itself,  there  are  several  points  whiti 
require  special  consideration.  Rearing  in  mind  that  the  first  niafli- 
festations  of  disturbance  are  connected  with  the  pulmonary'  circula- 
tion,  attention  should  be  primarily  directed  toward  relief  of 
lungs.  All  influences  which  tend  to  increase  arterial  tension 
also  be  avoided,  as  they  must  result  in   higher  pressure  withir 
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heart  chambers  and  thereby  cause  further  irritation.  The  diet 
should  be  simple  and  free  from  over-indulgence.  Stimulants 
and  the  too  liberal  use  of  fluids  should  be  prohibited.  The  bowels 
should  not  be  allowed  to  become  torpid.  Exercise  may  be  taken 
as  recommended  for  patients  suffering  from  other  valvular  deficien- 
cies and  in  the  earlier  periods  a  systematic  development  of  the 
heart  muscle  may  be  attempted,  by  carefully  graded  exercises* 
Undue  exertion  must  be  forbidden. 

The  tendency  to  bronchitis  and  pulmonary  inflammations  should 
always  lead  to  caution,  as  their  presence  increases  the  resistive 
force  of  the  pulmonary'  circulation  and  places  extra  pressure  on  the 
right  ventricle.  All  sudden  changes  of  temperature  and  exposure 
should,  therefore,  be  carefully  guarded  against^  and  when  removal 
is  possible  the  patient  should  seek  a  mild  and  equable  climate. 

In  acute  inflammation  of  the  bronchi  and  lungs,  cardiac  remedies 
may  often  be  administered  with  advantage  even  when  compensation 
is  apparently  good.  Here  digitalis,  strophanthus  and  convallaria 
will  prove  of  value.  In  persons  in  whom  mitral  obstruction  has 
been  recognized  special  caution  is  necessary  in  regard  to  rheuma- 
tism. Any  of  its  manifestations,  however  slight,  should  receive 
attention.  In  these  cases  mild  febrile  disturbances  generally  points 
to  subacute  endocarditis,  especially  tn  children  and  young  adults, 
and  rest  and  anti-rheumatic  treatment  should  at  once  be  enjoined. 
When  hemoptysis  occurs,  as  a  rule,  absolute  rest  in  bed  is  all  that 
is  necessary.  The  use  of  harmostatics  and  opium  is  generally  to 
be  condemned. 

When  the  liver  becomes  inactive,  as  it  frequently  does,  even  In 
mild  cases  of  weakened  compensation,  and  the  tongue  is  coated, 
bowels  constipated,  or,  if  not,  stools  clay-colored,  and  possibly  there 
is  a  trace  of  jaundice,  mercurius  dulcis  in  the  first  decimal  tritura- 
tion should  be  given  in  hourly  doses  of  one  or  two  grains  until  the 
bowels  move,  or  two  or  three  drachms  each  of  sulphate  of  soda  and 
phosphate  of  soda  in  water,  or  sulphate  of  magnesia,  ma>'  be  given 
in  hot  water  in  the  morning  before  breakfast.  When  administer- 
ing remedies  of  this  nature,  any  excessive  action  should  be  carefully 
avoided  as  tending  to  further  weaken  the  patient. 

In  marked  obstruction  digitalis  is  generally  regarded  as  to  be 
employed  with  caution.      In  the  early  stages  it  is  not  called   for, 
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and  in  the  latter  it  is  indicated  only  when  the  right  side  of  the  heart 
shows  signs  of  weakness.  Its  administration  should  in  most  in* 
stances  be  preceded  by  the  relief  of  the  congested  liver  by  means 
of  purgatives.  During  its  use  the  patient  should  always  be  kept 
under  observation.  It  should  not,  as  a  rule,  be  given  for  a  long 
time  in  these  conditions.  Indications  for  its  withdrawal  are  slow- 
ness of  the  pulse  and  praecordial  oppression.  During  febrile  at- 
tacks it  is  also  contraindicated. 

When  infarctions  occur  in  the  pulmonary  artery,  Sir  Bcnjamtnj 
Richardson   recommended   liquor  animoniie   fortior   for   dissolving 
the  coagula  and  liquifying  the  blood.     The  remedy  also  acts  as  i. 
stimulant  and,  by  rendering  the  bronchial  secretion  more   fluid,  a 
an  expectorant.     The  dose  employed  was  one  to  five  mtnims  wdll 
diluted  in  water,  taken  every  half  hour  at  first,  then   e\*ery  hour  or 
two  until  improvement,  after  which  it  may  be  continued  every  four 
hours  for  several  days. 

In  advanced  forms  of  mitral  obstruction  the  pulse  becomes  weak. 
irregular  and  at  times  imperceptible,  the  heart  pulsations  violent, 
especially  those  of  the  right  ventricle,  the  apex-beat  almost  lost» 
jugular  pulsations  marked,  liver  enlarged,  dropsical  symptoms  in- 
creased, the  right  ventricle  no  longer  able  to  contract,  and  a  fatal 
termination  imminent.  Dyspncea  may  be  excessive,  but  not  neccs^- 
sarily  intensely  so.  the  countenance  may  be  pale  and  cyanotic  and 
sometimes  there  is  a  reddish  spot  on  each  cheek.  Under  these  cir* 
cumstances  the  contracted  mitral  orifice  may  remain  a  fixed  obstacle 
maintaining  a  steady  backward  pressure  in  the  pulmonar>'  circu- 
lation and  thus  make  it  difficult  for  the  left  ventricle  to  overcome 
the  over-distention  to  which  it  is  subjected.  When  this  condition 
is  recognized  the  local  abstraction  of  blood  ma)'  be  resorted  to  by 
means  of  leeches  in  order  to  lessen  the  amount  of  blood  in  the 
veins  and  thereby  afford  the  semi-paralyzed  right  ventricle  an  op- 
portunity to  recover  from  its  over-distention  and  thus  contract  more 
effectively.  Six  or  eight  leeches  may  be  applied  over  the  Uv^er  and 
epigastrium.  In  conjunction  with  this  measure  efforts  should  be 
made  to  relieve  the  portal  circulation. 

The  principal  indication  for  resorting  to  the  abstraction  of  blood 
is  the  contrast  of  the  feeble  pulse  and  the  bounding  heart  in  asso- 
ciation with  dyspntea  and  threatened  collapse. 
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After  the  right  ventricle  has  been  thus  relieved  of  its  immediate 
stress  by  these  mechaiiical  measures,  digitalis,  strychnine  and  other 
remedies  as  specially  indicated  of  like  nature  may  be  administered 
with  a  better  prospect  of  proving  effective. 

For  further  remedial  measures  the  reader  is  referred  to  the 
article  on  general  treatment. 

Aortic  Insuflaciency. 

Aortic  insufficiency  signifies  im|>erfect  closure  of  the  aortic  valve 
whereby  the  blood  flows  back  from  the  aorta  into  the  left  ventricle 
during  diastole.  As  an  uncomplicated  murmur  it  is  uncommon, 
being  generally  found  associated  with  obstruction  of  the  aortic 
orifice. 

.^Etiology. ^ — Arterio-sclerosis  and  endocarditis  are  the  chief  fac* 
tors  in  its  causation,  the  larger  proportion  of  cases  arising  from 
the  former  The  underlying  influences  which  produce  the  patho- 
logical changes  are  high  tension,  chemical  irritants  in  the  blood, 
acute  infectious  diseases  and  syphilis. 

Undue  tension  may  arise  from  any  influence  which  occasions  ex- 
cessive functional  activity  of  the  heart,  Prolonged  and  continuous 
muscular  efforts  and  laborious  occupations  constantly  augment  the 
blood -pressure  and  thereby  tend  to  gradually  induce  arterio-sclero- 
sis.  For  this  reason  men  in  middle  life  %vho  have  engaged  in 
manual  labor  are  often  the  subjects  of  valvular  disease,  notably 
of  the  aortic  area.  For  the  same  reas^on  aortic  insufficiency  is  not 
infrequently  observed  among  those  who  indulge  to  excess  in  ath- 
letic sports,  such  as  runnings  rowing,  weight-lifting,  hammer-throw- 
ing, etc.  Hence  the  term  "  athlete's  heart/'  The  continuous  im- 
moderate use  of  alcoholic  stimulants  also  tends  to  the  same  end. 
Frequently,  alcoholic  stimulants  and  excessive  tension  from  manual 
labor  are  both  operative  in  the  same  patient.  Sometimes  an  aortic 
regurgitant  murmur  may  arise  from  high  arterial  pressure  in  cases 
of  severe  exertion  or  in  senile  arterial  plethora,  and  disappear  after 
rest  and  treatment. 

The  presence  of  uric  acid  in  the  circulation  acts  as  an  irritant  and 
likewise  induces  atheroma  and  interstitial  endocarditis.  Gout, 
therefore,  especially  in  its  chronic  and  irregular  forms,  is  a  potent 
cause.     Lead  poisoning,  by  favoring  the  formation  of  uric  acid,  may 
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also,  indirectly,  give  rise  to  these  conditions.  Alcohol  acts  as  ao 
irritant  as  well  as  an  excitant  of  the  heart,  hence  tt  may  coe- 
tribute  in  two  ways  to  the  causation  of  atheroma.  Among  acute 
infections,  endocarditis  arising  from  any  of  the  causes  pre\iousIy 
described,  especially  rheumatism,  proves  the  most  frequent  souro: 
of  disability  of  the  aortic  valve.  Lesions  of  this  type  generally  be- 
long to  early  life.  They  play,  however,  a  much  less  important 
part  in  the  aetiology  of  aortic  disease  than  they  do  in  the  case  of 
that  of  mitral,  and,  when  occurring,  will,  as  a  rule,  be  obser%*ed  m 
association  with  the  latter. 

Aortic  insufficiency  may,  in  rare  instances,  arise  during  the 
course  of  ulcerative  endocarditis,  but  such  cases  usually  terminate 
speedily  in  death. 

Syphilis,  while  not  a  prominent  clement,  is  certainly  in  many 
stances  at  least  a  contributing  cause.  The  association  of  aortic 
sufficiency  and  locomotor  ataxia  has  led  to  the  supposition  that 
there  is  some  close  affinity  between  the  two  affections,  but  the  pres- 
ence of  syphilis  points  to  a  common  origin  as  the  source  of  coo* 
nection.  This  view,  however,  is  not  by  any  means  universally  ac- 
cepted. 

Traumatism  is  an  element  of  importance,  and  is  more  likely  to 
result  in  aortic  insufficiency  than  in  any  other  lesion  of  the  valves. 
The  valve  may  be  ruptured  in  consequence  of  injury  or  strain.  The 
left  posterior  cusp  is  the  part  usually  affected  and  the  injury  is  gen- 
erally confined  to  that  localit>\  Such  instances,  however,  are 
of  common  occurrence. 

Taking  into  consideration  the  relative  frequency  of  the  lesion  in 
regard  to  age  and  se.x^  it  will  be  observed  that  aortic  insufficiency 
b  more  common  in  after  middle-life  and  in  males  than  in  the  young 
or  ill  females.  The  reason  is  evident  from  the  fact  that  its  causal 
inrtnvnces  arc  nmrc  operative  in  middle  life  and  among  men. 

Mwbid  Anatomy.— The    pathological  processes   are    usuall; 
^^(^>cd  to  tlic  cusps.      In  some  instances  dilatation  of  the   ao 
Mi^x'  is  the  cause  of  insufficiency.     This  view,  however,  is  c 
|il«l^|  by  »omc  writers. 

UK.  .*    the   dci^cncrative    changes    are    atheromatous    there    tL 
^,  thickening  and  deformities  of  the  cusps  with   patchcJ 

a|  m^iah-yeUow.     Sometimes  a  segment  of  the  valve  becomes 
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wholly  or  in  part  adherent  to  the  walls  of  the  aorta.  In  some  in- 
stances the  processes  break  down  and  form  ulcerations  or  lead  to 
perforations.  Associated  with  these  changes  the  %vall  of  the  aorta 
beyond  the  orifice  is  often  the  seat  of  sclerosis  and  calcification. 
There  may  also  be  some  dilatation  of  the  aorta  at  this  point  which 
may  be  either  general  or  partial.  In  consequence  of  these  lesions 
the  openings  of  the  coronary  arteries  are  liable  to  become  ob- 
structed and  their  walls  involved  in  the  atheromatous  degeneration. 
This  is  a  most  important  feature  in  aortic  disease. 

When  the  lesion  arises  from  endocarditis  there  arc  character- 
istic thickening,  fibrinous  deposits  and  vegetations  of  various 
sizes  situated  on  the  surface  of  the  cusps  opposed  to  the  blood- 
flow.  Atheroma  is  liable  to  follow  with  ulceration,  or»  more  com- 
monly, deformities  of  the  cusps  from  shrinkage  or  adhesions  of 
their  thickened  margins.  In  long-standing  cases  there  may  be  cal- 
careous deposits  and  consequent  rigidity.  In  some  instances  endo- 
carditis may  result  in  fusion  of  the  cusps  at  the  margin  with  the 
consequent  production  of  a  deformity  of  the  orifice,  often  accom- 
panied by  an  intense  degree  of  hardness. 

From  the  nature  of  these  pathological  changes  it  will  at  once  be 
seen  how  the  conditions  which  give  rise  to  insufficiency  of  the 
aortic  valve  may  also,  in  many  instances,  be  cause  of  obstruction. 

According  to  Beneke,  the  normal  diameter  of  the  aortic  orifice 
at  birth  is  twenty^  millimetres.  Thi.i  increases  with  the  growth  of  the 
body  until  at  the  age  of  twenty-one  it  is  sixty  millimetres.  From 
this  time  on  there  is  a  gradual  increase  up  to  the  age  of  seventy- 
five  or  eighty  when  it  measures  from  sixty-eight  to  seventy  milli- 
metres. 

Mechanical  Effects  of  the  LEi?ioN. — ^The  reflux  of  blood  as  it 
pours  through  the  aortic  orifice,  into  the  left  ventricle  during  dias- 
tole, meets  the  normal  current  as  it  comes  from  the  left  auricle. 
The  result  is  distention  of  the  left  ventricle  which,  in  order  to  fulfill 
the  increased  demands  made  upon  it,  dilates  and  hypertrophies. 
As  the  ventricular  muscle  is  powerful  the  degree  of  hypertrophy 
may  become  excessive,  forming,  in  some  instances,  the  cor  bovinum. 
The  regurgitation  of  blood  through  the  aortic  orifice  tends  to  lessen 
the  supply  to  the  arterial  system,  but  in  the  earlier  periods  the  in- 
creased force  of  the  ventricle  compensates  this  deficiency.     When 
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the  lesion  is  well  established  tlie  aortic  reflux  causes  comparstin^ 
emptiness  of  the  arteries,  and  the  hypertrophied  ventricle  suddenly 
and  forcibly  expels  its  contents  into  the  aorta  ;  the  result  is  an  ex- 
cessive  degree  of  pressure  during  systole  and  an  abrupt  and  exag- 
gerated lowering  of  the  same  during  diastole.  It  will  thus  be  ob- 
served that  the  vessels  near  the  heart  arc  subjected  to  increaswi 
pressure,  at  the  same  time  those  of  the  periphery  fail  to  receive  the 
full  supply  of  blood.  In  consequence  of  this  fluctuation  of  pressure 
the  arterial  walls  are  liable  to  become  the  seat  of  arterio -sclerosis 
and  atheroma,  and  subsequently  the  source  of  aneur>'sm  and 
plexy. 

When  the  left  ventricle  weakens  additional  work  is  at  once  throvkn 
upon  the  left  auricle  which  undergoes  a  certain  amount  of  hypertro- 
phy, though  not  well  adapted  to  this  condition.  As  the  blood  accu- 
mulates in  the  left  auricle  it  impedes  the  free  flow  from  the  pultno- 
nary  veins.  There  now  arises  a  damming  back  of  the  pulmonaiy 
circulation  which  leads  to  increased  pressure  in  the  pulmonan' 
artery.  Next  follows  dilatation  and  hypertrophy  of  the  right  ven- 
tricle which,  for  a  time,  enables  the  xentricular  cavity  to  empt)* 
itself  and  to  propel  the  blood  through  the  congested  capillaries  into 
the  pulmonar)^  veins  and  left  auricle.  The  right  ventricle,  there- 
fore, assumes  compensation  to  a  marked  degree,  and  it  will  be 
seen  that  the  right  \'entricular  hypertrophy  contributes  very  largely 
to  the  enlargement  of  the  heart- 
As  the  hypertrophy  of  the  left  ventricle  continues  to  increase  it 
beo.>mes,  in  time,  sufficiendy  strong  to  empty  itself  and  thus  re- 
lieves the  left  auricle  ;  in  consequence  the  stasis  of  the  pulmonar>* 
v^eins.  lungs  and  pressure  in  the  pulmonary'  arter>'  are  also  relieved. 
A.'i  a  result,  the  Inpertrophy  of  the  right  ventricle  may  subside  to 
A  ^Ttsit  extent  and  not  reappear  until  the  left  ventricle  begins  to  give 
^^t9\\  In  consequence  of  the  long  and  continued  strain  to  which 
iKe  XxMVlricle  is  subjected,  in  time  the  excessive  hyi:jertrophy  leads 
^v  J(Cencr«ition  and  loss  of  power.  Dilatation  then  predominates, 
llle  ltti*tal  valve  becomes  incompetent  either  from  relative  insuffi- 
^  r  from  sclerosis,  the  right  side  o(  the  heart  becomes  in- 
die tricuspid  valve  fails,  and  the  long  train  of  symptoms 
It  upon  mitral  insufficiency  in  its  last  stages  ensue.  As 
Hwttv  l*o^t%*tr,  as  the  mitral  valve  remains  intact,  the  pulmonary* 
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circulation  will  not  be  disturbed.  A  gain  ^  as  hypertropliy  increases 
the  heart,  in  many  instances  outgrows  the  capabilities  of  the  coro- 
nary arteries  to  furnish  it  sufficient  nutrition.     In  consequence  fatty 


Fig.  23. — Chronic  endocarditis  and  atheroma,  showing  marked  degeneration  and 
destrucUoni  of  the  aortic  valve,  cakureou.s  deposits  in  (he  aortk  orca  and  %'alTes,  and  an 
excessive  degree  of  hypertrophy  of  the  left  ventricle,  the  walls  of  which  are  laid  open. 


and  fibroid  degeneration,  with  secondary  dilatation,  may  develop,  the 
onset  of  which  may  be  regarded  as  the  signal  of  failing  heart  power. 
Deficiency  in  blood-supply  for  the  heart  muscle  also  arises  from  ob- 
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struction  of  the  mouths  of  the  coronary  vessels,  constriction  of  tbetr 
lumen  and  loss  of  elasticity  of  their  walls,  the  result  of  sclerotic  and 
atheromatous  changes.  But,  so  long  as  the  coronary  arteries 
not  impaired  and  are  able  to  efficiently  supply  the  heart  muscle,  a 
the  quality  of  the  blood  is  maintained  sufficiently  near  tlie  normal 
standard  to  afford  the  required  nutrition  to  the  myocardium,  hyper- 
trophy compensates  and  evenly  balances  the  circulation. 

SyrQptoms.^n  the  greater  proportion  of  cases  the  onset  of 
aortic  insufficiency  is  insidious  and  the  development  of  its  symp- 
toms gradual,  as  might  be  inferred  from  the  jetiology.  Frequently 
it  is  discovered  by  accident.  In  many  instances  the  lesion  may  re- 
main latent  for  a  considerable  period  without  exciting  any  disturb- 
ances or  giving  any  evidence  of  cardiac  disease,  until  some  inter- 
current illness  or  unusual  demand  is  niatle  upon  the  heart,  when 
palpitation,  pain  and  other  phenomena  pointing  to  the  presence  of 
a  cardiac  lesion  become  manifest  Under  these  conditions  it  is 
to  be  presumed  that  the  pathological  processes  have  covertly  in- 
volved the  valve  structures,  but  being  of  such  a  mifd  type  no  visi- 
ble effect  is  produced  until  additional  stress  is  laid  upon  the  lieart 

On  the  other  hand,  symptoms  of  grav^ity  may  arise  suddenly. 
generally  as  the  result  of  strain  or  injury,  which  causes  rupture  of 
a  vakx'  and  is  immediately  attended  with  pain,  dyspncea  and  serious 
circulatory  disturbances.     Cases  of  this  nature  are  rare. 

In  the  larger  proportion  of  patients  where  compensation  is  sa 
quate,  there  is  absence  o(  symptoms ;  in  some  instances,  however, 
there  is  palpitation  and  dyspnrea  on  exertion,  which  entirely  disap- 
pear when  at  rest.  In  one  class  of  cases  decided  symptoms  of  cir- 
culatory disturbance,  such  as  small,  empty  pulse,  dyspncea»  cyano- 
sis and  pulmonary  congestion,  may  attend  the  onset  of  the  lesion, 
but  after  a  time  these  symptoms  subside  with  the  establtshnient  of 
hypertrophy,  and  the  patient  may  continue  for  a  considerable  period 
in  apparent  g<-iod  health. 

As  the  brain  is  exceedingly  sensitive  to  circulatory  dist urban 
patients  with  aortic  insufficiency  are  liable  to  various  cerebral  sy 
toms.     They  may  suffer  from  a  throbbing  sensation  in   the    head, 
pulsating  headache,  dizziness,  especially  on  rising  from  a  recum 
posture,  insomnia,  tinnitus  aurium  and  flashes  of  light  before  l 
eyes.    In  advanced  cases  there  may  sometimes  be  mental  pertu 
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tion.  The  association  of  aortic  insufficiency  with  arterio-sclcrosis 
must  be  taken  into  consideration  and,  in  the  instance  of  cerebral 
symptoms,  its  possible  presence  in  conjunction  with  arterial  anarmia. 

Dyspncea  may  appear  early,  but  it  is  not,  as  a  rule,  as  prominent 
as  in  mitra!  disease.  Usually  it  is  not  excessive,  but  may  become 
so,  especially  from  violent  exertion  or  strong  emotional  influences. 
It  is  due,  in  many  cases,  to  defective  aeration  from  simple  pulmo- 
nary engorgement  arising  from  interference  with  the  return  flow  of 
blood,  but  it  may  also  arise  from  changes  in  the  kidneys  associated 
with  arterio-sclerosis, 

A  sense  of  oppression  in  the  praecordium  and  attacks  of  palpita- 
tion are  common  and  frequently  are  the  source  of  distress. 

The  countenance  is  pale,  cither  as  the  result  of  peripheral  anae- 
mia or  from  sclerotic  condition  of  the  vessels.  Dilatation  of  the 
peripheral  vessels  may  occasionally  be  attended  with  hot  flushes 
and  profuse  perspiration. 

Pain  is  more  prominent  in  aortic  insufficiency  than  in  any  other 
form  of  valvular  defect,  on  account  of  its  intimate  connection  with 
atheroma  and  consequent  implication  of  the  coronary  arteries,  This 
important,  and  at  the  same  time  serious,  symptom  may  vary  from 
a  dull,  aching  sensation  to  the  intense  agony  of  angina  pectoris!  It 
may  be  confined  to  the  pra^cordial  region  or  may  extend  down  the 
arms,  particularly  the  left.  It  may  also  involve  the  shoulders, 
nape  of  the  neck  and  head. 

Abnormally  strong,  violent  pulsation  of  the  arteries  near  the  sur- 
face is  a  characteristic  feature.  In  many  instances  it  is  excessive. 
The  carotids  are  obviously  the  most  prominent,  but  the  facial,  tem- 
poral, subclavian  and  the  arteries  of  both  the  upper  and  the  lower 
extremities  may  also  show  exaggerated  movement.  Ophthalmic 
examination  may  disclose  pulsation  of  the  vessels  near  the  fundus. 
The  patient  often  complains  of  the  throbbing  of  the  carotids  and  a 
sensation  of  fullness  in  the  head. 

The  peripheral  circulation  frequently  presents  important  and  pecu- 
liar features  in  the  form  of  venous  and  capillary  pulsation. 

When  the  pulsation  is  violent  a  general  venous  pulse  may  be 
observed.  To  observe  this  sign,  direct  the  patient  to  extend  the 
hand  and  let  it  drop  at  the  wrist,  the  viens  on  the  back  of  the  hand 
will  then  fill  out  and  pulsate  with  a  gentle  movement. 
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Capillary  pulsation  of  the  cutaneous  vessels  was  first  pointcii 
out  by  Quincke  and  Ruault.  It  may  be  observed  by  appl>nn|; 
friction  to  any  portion  of  the  normal  skin,  the  hypera^mia  thus 
produced  becomes  pale  with  each  diastole  and  reddens  with  cadi 
systole.  The  same  sign  may  sometimes  be  seen  in  the  lacuna  of 
the  nails,  and  around  urticarious  patches.  The  cause  of  this  phe- 
nomenon is  not  difficult  to  find.  The  great  volume  of  blood  thrown 
out  by  the  excessively  dilated  and  hyj>frlrophicd  ventricle  suddenly 
dilates  the  vessels,  but,  on  account  of  the  falling  back  of  the 
column  of  blood  through  the  aortic  orifice,  this  pressure  is  not 
maintained,  so  that  after  each  pulse-wave  the  vessels  as  suddenly 
collapse. 

Capillar}^  pulsation,  however,  is  not  alone  peculiar  to  aortic  in- 
sufhciency,  inasmuch  as  it  may  occur  in  other  conditions  when  the 
arterial  tension  is  low,  as  in  tuberculosis,  typhoid  fever,  neuras- 
thenia and  pernicious  anaemia. 

The  pulse  presents  special  features.  In  the  interval  between  the 
beats  it  becomes  completely  empty,  then  a  wave  comes  with  an 
abrupt  and  sudden  gush  filling  the  vessel  completely.  Each  pul- 
sation is  of  short  duration  and  falls  away  from  the  fingers  as  soon 
as  it  reaches  them.  The  sensation  imparted  is  generally  compare<J 
with  that  of  a  water  hammer,  hence  the  term  *'  water-hammer  "  or 
collapsing  pulse.  Sometimes  it  is  called  after  Corrigan»  who  first 
described  it. 

In  order  to  observe  this  phenomenon  to  the  best  advanta^^e  the 
patient  should  be  placed  in  the  recumbent  position  with  the  haini 
at  about  the  level  of  the  shoulder,  that  is,  above  the  level  of  the 
heart.  When  the  hand  is  hanging  down  the  pulse  remains  full,  a* 
the  pressure  is  more  evenly  sustained  on  account  of  the  volume  d 
blood  above  it.  The  feature  of  this  pulse  is  the  contrasting  condi- 
tions of  emptiness  and  supernormal  fullness. 

The  exaggeration  of  the  undulations  and  collapse  of  the  pulse 
wave  is  a  striking  feature  of  aortic  insufficiency.  But  it  is  not  ob- 
served when  aortic  obstruction  is  present,  which  interferes  with  the 
collapse  of  the  pulse-wave,  in  the  latter  stages  when  the  force  of 
the  systole  is  weakened,  or  when  aortic  insufficiency  is  the  result  of 
excessive  degeneration,  in  which  case  there  is  loss  of  elasticity- in  the 
vessels  and  the  amount  of  incompetence  of  the  valves  is  not  great 
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The  exaggeration  of  the  pulse-wave  in  aortic  insufficiency,  when 
present,  may  serve  as  a  guide  to  the  extent  of  the  lesion,  the  more 
marked  the  undulations  the  more  extensive  the  regurgitation. 

Another  feature  of  the  pulse  in  aortic  insufficiency  is  the  delay 
between  the  heart-beat  and  the  radial  pulsation.  This  is  due  to 
the  absence  of  a  continuous  stream  m  the  arteries,  to  the  col- 
lapsed state  of  the  vessels  between  pulsations,  and  to  their  loss  of 
tone. 

A  double  pulsation,  pulsus  bifericns,  is  sometimes  observed,  es- 
pecially when  insufficiency  is  associated  with  obstruction.  This  is 
a  peculiar  double  beat,  but  more  readily  detected  by  making  moder- 
ate pressure  on  the  artery,  somewhat  less  than  is  necessary  to 
elicit  the  collapsing  character  The  cause  is  due  to  a  double  sys- 
tolic impulse  which  occasionally  may  be  felt  or  heard  over  the  heart 
and  is  frequently  audible  in  the  carotids.  Extra  exertion  will  make 
it  more  readily  observed  when  otherwise  it  would  not  be  discern- 
ible. 

In  the  later  stages  of  failing  compensation  the  pulse  becomes 
irregular.  At  first  there  is  less  force  in  the  pulsations  which  occur 
irregularly,  while  the  intervals  are  longer.  As  the  weakness  ad- 
vances these  features  become  intensified,  but  the  characteristics  of 
aortic  insufficiency  may  be  distinguishable. 

The  symptoms  which  arise  when  compensation  fails  present  two 
general  types.  In  the  first  instance  the  conditions  are  due  to  the 
inability  of  the  left  ventricle  to  sufficiently  sustain  the  capillary  cir- 
culation, in  consequence  the  symptoms  are  characterised  by  per- 
sistent sleeplessness,  intense  restlessness  and  difficult  respiration. 
The  countenance  is  pale  and  anxious,  with  an  expression  of  much 
suffering.  Dropsy  is  not  marked,  but  there  may  be  some  effusion 
into  the  pleural  cavity  and  some  cedema  of  the  base  of  the  lungs. 
Sudden  death  is  liable  to  occur  even  in  spite  of  apparent  temporary 
relief. 

In  the  second  type  the  condition  results  from  failure  of  the  right 
ventricle  secondary  to  that  of  the  left.  Here  there  is  dropsy,  hep- 
atic enlargement,  jugular  pulsations,  general  venous  stasis  and  the 
phenomena  which  attend  the  later  stages  of  mitral  insufficiency. 
This  condition  may  also  terminate  suddenly  in  fatal  syncope,  but 
such  a  contingency  is  not  so  liable  to  arise  as  in  the  former  instance. 
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Physical  Signs. — Insptction  generally  shows  no  change  in  the 
form  of  the  chest  except  in  young  patients  and  those  with  small 
chests  in  association  with  excessive  cardiac  enlargement  in  whom 
there  may  be  some  bulging  of  the  wall.  In  most  cases  the  apex- 
beat  is  lower  and  more  to  the  left  than  normal.  It  may  be  dorn^ 
as  far  as  the  sixth  or  seventh  intercostal  space  and  beyond  the  mam- 
mary line.  The  force  of  the  impulse  is  stronger  than  normal  and 
generally  diffuse.  As  enfeeblement  of  the  left  ventricle  increases  it 
becomes  more  undulating. 


Fio.  2\> — ArcR  of  Ihc  Rortic  diastolic  munnur.  "  The  black  circle  indicAles  the 
locality  of  the  niaximura  degree  of  intensity,  the  stars  occasional,  Imt  not  uncommoo, 
of  intensity,  tht  line*  the  directions  of  transmission. 

Palpation  discloses  increased  force  of  the  impulse,  A  heavy  ifln- 
pulse  is  usually  felt  showing  an  increase  of  the  diastolic  recoil  as 
well  as  of  the  systole.  A  sensation  suggestive  of  a  thrill  may,  in 
some  cases^  be  observed  at  the  apex.  This  is  due  to  the  increased 
energy  of  the  heart.  Sometimes  a  diastolic  thrill  may  also  be  felt 
at  the  apex  and  above  the  sternum  and  over  the  whole  praecordium. 
This  is  owing  to  ihe  vibration  caused  by  the  reflux  of  blood  from 
the  aorta. 

PirckSsioH  gives  increase  in  the  area  of  dulness.  In  some  m* 
stances  it  may  extend  downward  as  far  as  the  seventh   rib,  ajtd 
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laterally  as  far  as  the  left  axillary  line.  The  extent  of  the  area 
depends  largely  upon  the  degree  of  hypertrophy  of  the  left  ven- 
tricle. In  the  later  stages  there  may  sometimes  be  increase  of 
dulness,  upward  and  to  the  left  of  the  sternum  from  enlargement 
of  the  left  auricle.  When  the  right  side  of  the  heart  has  become 
enlarged  there  may  be  increase  of  dulness  to  the  right. 

Aiisaiitatioft  discloses  the  presence  of  a  diastolic  murmur  with 
characteristics  which  may  var^*  widely.  In  most  cases  the  mur- 
mur is  heard  to  the  best  advantage  in  the  right  second  intercostal 
space  close  to  the  sternum,  or  at  the  junction  of  the  second  costal 
cartilage  with  tlie  sternum.  The  area  of  its  transmission  is  down- 
ward along  the  side  of  the  sternum  or  obliquely  toward  the  apex. 
It  is  also  described  as  heard  with  the  greatest  intensity  over  the 
right  half  of  the  sternum  above  the  level  of  the  fuurth  costal  carti- 
lage and  sometimes  entirely  to  the  left  of  the  stemumin  the  vicinity 
of  the  third  intercostal  space.  Again,  it  may  be  audible  only  at  the 
apex.  These  variations  are  diflicult  to  explain  .satisfactorily.  Sir 
William  Foster  says  in  regard  to  the  presence  of  a  diastolic  mur- 
mur of  aortic  origin,  audible  at  the  apex,  that  it  depends  '*  on  the 
regurgitation  taking  place  through  incompetency  of  the  posterior 
segments  at  its  right  angle  or  through  perforation  of  the  cusp,  so 
that  the  regurgitant  blood  column  falls  upon  the  anterior  curtain 
of  the  mitral  valve.  The  vibration  produced,  notwithstanding  the 
lesion  is  of  aortic  origin,  occurs  in  the  mitral  area  and  is  heard  at 
the  apex. 

The  phenomenon  of  a  presystolic  murmur  in  aortic  insufficiency 
simulating  mitral  stenosis  was  first  discovered  by  the  late  Dr. 
Austin  Flint  who,  about  thirty-four  years  ago,  published  the  re- 
port of  two  cases.  In  both  of  these  patients  during  life  a  presys- 
tolic murmur  was  present,  but  after  death,  on  examination  the  only 
valvular  lesion  found  was  that  of  aortic  insufficiency,  the  mitral 
valve  being  free  from  stenosis.  This  condition  has  been  the  sub- 
ject of  wide  discussion  as  \\'ell  as  of  divergent  opinions  as  to  its 
cause.  Sansom  offers  the  following  explanation  :  "  It  may  arise  in 
two  ways  :  either  the  lifting  force  of  the  current  impinging  upon  the 
under  surface  of  the  great  mitral  curtain  might  so  obstruct  the  cur- 
rent from  the  auricle  as  to  create  a  df  facto  impediment  at  the  end 
of  each  diastole  ;  or  the  vibration  might  be  directly  communicated 
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by  the  regurgitant  stream  from  the  aorta  to  the  great  mitral  cur- 
tain. The  nearness  of  the  posterior  segment  of  the  aortic  \'alvc 
(diseased  perhaps  so  that  the  morbidly  produced  orifice  in  diastole 
presents  a  ragged  or  fringed  border)  to  the  mitral  flap  may  well 
account  for  such  vibrations.  These  vibrations  may  attain  only  to 
the  intensity  and  rapidity  sufficient  to  cause  murmur  somewhat  late 
in  the  diastolic  period.  The  force  of  the  auricular  systole  would 
necessarily  amplify  and  intensify  such  vibration  of  the  free  edge  of 
the  flap  untii  the  commencement  of  the  ventricular  systole  or  tug 
of  the  chordje  tendine^  stopped  them,  bringing  both  curtains  of  the 
valve  together  and  completely  close  the  auric ulo-ventricular  ori- 
fice/'* 

It  is  possible  for  the  lesion  to  be  present  and  the  murmur  absent 
This  may  occur  when  there  is  extreme  stenosis  and  in  association 
with  mitral  disease. 

The  character  of  the  murmur  is  usually  soft  and  blowing  and  of 
great  intensity.  The  second  sound  is  generally  lostj  but  may  be 
distinctly  audible  when  the  cusps  are  slightly  curled  or  distorted 
or  when  only  one  cusp  is  involved  and  regurgitation  slight.  In 
rare  cases  it  is  harsh  and  vibratory.  A  soft  murmur  is  generally 
confined  to  the  sternum,  but  a  harsh  murmur  may  be  widely  dif- 
fused over  the  chest.  Tlie  murmur  may  be  short  or  prolonged,  i 
the  latter  case,  especially  when  heard  during  the  latter  part  of  the 
diastolic  pause,  there  may  be  some  difficulty  in  distinguishing  it 
from  that  of  mitral  stenosis. 

Attention  is  called  to  the  statement  of  Osier  that  in  a  large  pro» 
portion  of  cases  of  aortic  regurgitation  a  murmur  is  propagated  up- 
ward in  the  vessels  of  the  neck,  and  whicii  is  not  due  to  an  actual 
stenosis,  but  to  a  roughening  of  the  segments  or  the  intima  of  the 
arch. 

Diagnosis. "The  recognition  of  aortic  insufficiency  is  not*  as  a 
rule»  difficult.  The  diastolic  murmur  at  the  right  margin  of  the 
sternum,  the  excessive  hypertrophy  of  the  left  ventricle,  the  pecu- 
liar collapsing  character  of  the  radial  pulse,  the  presence  of  the 
pulsations  of  the  arteries  near  the  surilice  and  in  some  instances 
capillary  and  venous  pulsation,  arc  the  essential  features  which  i 
dicate  the  presence  of  the  lesion. 

*  System  of  Medicmc,  T.  C.  AllbuU,  New  York,  iSij;. 
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Generally  there  b  little  likelihood  of  error  in  establishing  the 
diagnosis. 

Aortic  insufficiency  may  be  distinguished  from  mitral  obstruction 
by  the  presence  of  marked  hypertrophy  of  the  left  ventricle  and 
by  the  fact  that  the  murmur,  with  rare  exceptions,  is  heard  with 
its  maximum  intensity  in  the  vicinity  of  the  base  of  the  heart. 
The  presence  of  the  Corrigan  pulse  and  the  excessive  pulsations  of 
the  arteries  near  the  surface  point  definitely  to  the  exclusion  of 
mitral  obstruction. 

The  diastolic  mitral  murmur  is  heard  with  its  greatest  intensity 
near  the  apex*beat  and  is  of  a  harsh,  vibratory  character.  These 
two  features  generally  render  error  impossible,  especially  in  un- 
complicated cases  when  taking  into  consideration  the  other  features 
which  characterize  aortic  insufficiency. 

From  lesions  of  the  pulmonary  valve  the  aortic  murmur  is  dis- 
tinguished by  the  fact  that  it  is  heard  with  its  greatest  intensity 
upon  the  right  side  of  the  sternum,  while  the  pulmonic  is  heard  at 
the  left.  In  addition  the  extreme  rarity  of  the  pulmonic  murmur 
should  be  taken  into  consideration.  The  pulse  %vhich  characterizes 
aortic  insufficiency  is  absent  in  other  valvular  diseases. 

The  previous  history  may  also  lend  additional  aid,  especially  of 
those  conditions  which  result  in  arterio-sclerosis,  such  as  alcoholism, 
gout  and  syphilis. 

When  pericarditis  is  seated  principally  in  that  portion  of  the  peri- 
cardium lying  directly  over  the  aorta,  a  functional  sound  may 
be  developed  which  simulates  an  aortic  regurgitant  murmur.  The 
histor>'  of  the  case,  the  presence  or  absence  of  the  peculiar  pulse  of 
the  aortic  lesion  and  of  the  characteristic  hypertrophy  will  enable 
one  to  make  a  differential  diagnosis, 

Aneurysm  of  the  thoracic  aorta  may  prove  a  source  of  difficulty 
in  diagnosis.  In  some  instances  the  two  lesions  may  co-exist,  in 
which  case  the  dilatation  of  the  aorta  is  usually  the  cause  of  the 
valvular  insufficiency. 

In  aneurysm  the  heart  is  displaced  downward  and  to  the  left^ 
thus  simulating  the  increase  in  size  which  accompanies  aortic  in- 
sufficiency. The  arch  of  the  aorta  is  the  most  frequent  seat.  In 
this  instance  the  characteristic  bruit  and  thrill  are  observed  above  to 
the  left  and  in  the  notch  of  the  sternum.     When  the  ascending 
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aorta  is  the  seat  of  aneurysm  the  bruit  is  to  the  right  of  the  ster- 
num extending  over  a  wide  area  to  the  right*.  Furthermore^  the 
area  of  clulness  in  advanced  cases  of  ancur>'sm  is  beyond  the  »area 
of  the  praicordium.  The  aneurysmal  bruit  is  diffused  over  a  uider 
area  and  becomes  feeble  as  the  heart  is  approached-  It  corre- 
sponds to  the  systole,  while  that  of  aortic  insufficiency  corresponds 
to  the  diastole-  Anciir>'sm  never  causes  the  peculiar  collapsing 
pulse  nor  the  double  sound  of  distention  and  collapse  of  aortic  in- 
sufficiency. Again,  tracheal  tugging  is  present  in  aneurysm  anti 
absent  in  aortic  insufficiency. 

Prognosis. — While  the  patient  may  suffer  little  or  no  inconve- 
nience and  may  live  for  years,  as  a  rule  aortic  insufficiency  is  not 
f.ivorable  to  long  life.  Of  valvular  aflections  it  Is  generally  recog- 
nized as  the  one  above  all  others  most  liable  to  terminate  \n  sudden 
death,  It  is,  however,  usually  long  latent  and  compensation  uith 
CiUe  may  be  maintained  for  many  years. 

In  forming  an  opinion  in  regard  to  the  prognosis,  the  factors 
which  must  be  taken  into  consideration  are  the  origin  and  type  of 
\\w  lemon,  the  age  of  the  patient  at  which  it  was  acquired,  the  pres- 
ence or  absence  of  other  valvular  defects,  the  condition  of  the 
urtcilal  walls  and  kidneys  iind  the  state  of  the  general  nutribon 
'\hh'  hidnt**,  occupation  and  circumstances  of  the  patient  must  also 
W  Ihmoc  in  mint). 

Whtn  aortic  insufficiency  arises  from  endocarditis  the  prospect 
In  Ul^ifv  favorable  than  when  due  to  arterio-sclerosis,  likewise  the 
l^lkiHMK'V  of  other  valvular  lesions  tends    to  lend  a  more  hopeful 

\    ..iii^hijitn    which    may  be  regarded   as  affording   the   fai 

,^i  \hrtt  when  in  association  with  the  diastolic  murmur  the 


,niU  «ouiul  is  clearly  audible  in  the  neck,  the  collapsin|H 


i*ulHc  is  moderate,  and  the  dilatation  and    hj-per 

•t\C. 

•  hiMUl,  when  the   lesion  is  sufficiently  advanced  to 
<\\\  Aorlic  sound  at  the  neck,  and  the  coUapsi 
■fv  i«  marked,  the  dilatation  and  hypertrop 
.  iiiliiic  contractions  feeble,  the  outlook   m 
\|A|uvh^MiJiion.     At  the    same  time,  the  patient 
,v  K»4  >'^<lf»  and  may  even  be  capable  of  under- 
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taking  exercise  and  work  ;  but  sooner  or  later  the  symptoms  which 
characterize  failirjg  compensation  will  appear. 

Age  in  all  instances  is  important.  When  the  affection  is  ac- 
quired in  young  subjects,  the  chances  of  the  heart  being  able  to 
establish  compensation  are  favorable  sometimes,  even  in  the  face  of 
adverse  circumstances.  But  in  youth,  as  well  as  in  later  life,  when 
decided  symptoms  appear,  there  is  always  danger.  On  the  other 
hand,  when  the  onset  of  aortic  insufficiency  occurs  in  later  life  the 
power  of  the  heart  to  undergo  compensatory  changes  is  limited  and 
the  prognosis  must  be  considered  serious  irrespective  of  the  source 
of  the  lesion,  for  after  middle  life  the  nutrition  of  the  heart  is  not 
well  sustained  and  there  is  always  a  tendency  to  augmentation  of 
resistance  in  the  peripheral  circulation. 

When  aortic  insufficiency  is  associated  with  degeneration  of  the 
arterial  walls  and  the  course  of  the  lesion  points  to  degenerative 
changes,  the  prognosis  is  not  hopeful,  especially  as  the  coronaiy 
arteries  are  liable  to  become  involved.  Should  angenoid  attacks 
appear,  additional  gravity  is  lent  to  the  situation. 

Disturbances  of  the  renal  circulation,  by  throwing  additional 
stress  upon  the  heart,  are  obviously  unfavorable,  while  the  state  of 
the  general  nutrition  influences  the  heart  favorably  or  the  reverse, 
according  as  it  is  well  or  feebly  sustained. 

It  has  been  claimed  by  eminent  authority  that  recent  cases  of 
aortic  insufficiency  sometimes  result  in  recovery,  Leyden  states 
that  in  a  case  of  traumatic  origin  the  lesion  was  repaired  by  a 
fibrous  cicatrix.  Potain  claims  also  recovery  in  recent  cases.  Such 
instances,  however,  must  be  regarded  as  rare. 

Treatment  — Notwithstanding  the  unfavorable  phases  which 
characterize  the  prognosis  of  aortic  insufficiency,  much  can  be  done 
to  prolong  life. 

A  patient  by  some  imprudent  act  may  suddenly  terminate  his 
life,  who  with  proper  precaution  might  have  lived,  as  far  as  the 
heart  was  concerned,  for  many  years. 

In  recent  cases  when  the  lesion  is  recognized  soon  after  its  on- 
set, complete  and  absolute  rest  in  bed  should  be  ad\'ised  until  com- 
pensatory hypertrophy  has  become  established.  During  this  period 
there  is  danger  of  fatal  syncope.  The  patient  should  remain  in  bed 
from  (ivG  to  eight  weeks,  then  rest  in  the  recumbent  posture  for  the 
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same  length  of  time.  In  the  case  of  children  they  should  be  kept 
from  school  and  active  exercise  for  a  year,  while  adults  should  re- 
frain from  business  for  a  corresponding  time. 

At  this  stage  remedies  must  be  used  with  caution,  for  it  should 
be  remembered  that  it  represents  a  period  of  compensatory  adjust- 
ment. If  the  action  of  the  heart  is  very  tumultuous,  aconite  in 
dilution,  lycopus,  cactus  grandiflorus,  ignatia,  kalmta  and  spigelia 
may  be  administered  as  symptoms  indicate.  I 

When  compensation  has  become  established  there  is  no  special 
demand  for  treatment^  but  caution  in  regard  to  habits  of  living  and 
exercise  should  be  enjoined.  The  risk  of  sudden  death  in  patients 
suflfering  from  aortic  disease  should  always  be  remembered  in  lay- 
ing down  rules.  Over-exertion,  running  for  a  train,  running  up 
stairs,  excessive  mental  strain  or  excitement  should  be  strenuously 
avoided. 

When  the  pulse  loses  a  beat  occasionally  and  its  collapsing  char- 
acter becomes  more  marked  and  the  apex-beat  is  diffuse,  again  rest 
should  be  advised.  In  cases  associated  with  sclerosis  the  iodides 
are  of  service.  Arsenicum  iodide  may  prove  useful,  also  potas- 
sium iodide  in  five-grain  doses  three  times  a  day.  Strontium  iodide 
or  the  syrup  of  hydriodic  acid  may  be  advantageously  substituted 
for  the  potassium,  as  they  are  more  acceptable  to  the  stomach. 
These  remedies  require  to  be  continued  for  a  long  time. 

For  palpitation  and  the  throbbing  sensation,  bromide  of  soda 
often  proves  eiTective  in  ten -grain  doses  several  times  a  day. 

When  angcnoid  symptoms  appear  the  remedial  measures  dis- 
cussed under  agina  j^ectoris  should  be  employed. 

When  compensation  breaks  down  the  treatment  will  var>^  accord- 
ing as  to  whether  it  fails  from  inability  of  the  left  ventricle  to  sus- 
tain the  capillary  circulation,  or  from  backward  pressure  in  the 
veins,  due  to  failure  of  the  right  ventricle  arising  secondary*  to  that 
of  the  left.  In  the  first  instance  efforts  should  be  directed  towards 
maintaining  the  strength  and  increasing  the  nutrition  of  the  heart. 
Here  stimulating  remedies  will  be  indicated,  such  as  str>'chnia.  glo- 
noin  and  ammonia.  Digitalis,  if  used,  should  be  administered  with 
caution.  Strophanthus  may  prove  a  suitable  substitute.  For  the 
intense  restlessness  and  distressing  insomnia  often  observed  in  this 
type  of  cases,  ignatia,  passiflora  incarnata,  belladonna  and  the  br<>- 


I 
I 


DISEASES  OF  THE  ENDOCARDIUM. 


89 


mides  are  of  senicc.  Remedies  of  tlie  hypnotic  class  with  a  tend- 
ency to  depress  the  heart  are  contraiodicated,  especially  chloral. 

When  other  measures  fail,  morphine  hypodermically  may  some- 
times be  given  with  pleasing  results. 

When  the  symptoms  are  of  the  second  type  the  condition  is 
that  of  mitral  disease  in  association  with  the  aortic  lesion.  There 
may  be  dropsy,  enlargement  of  the  liver»  pulsation  of  the  jugulars 
and  all  the  symptoms  attendant  upon  the  last  stages  of  mitral  insuf- 
ficiency. The  treatment,  therefore,  should,  for  the  most  part,  be  the 
same  as  for  that  lesion.  The  portal  circulation  should  be  relieved 
by  mild  aperient  doses  of  calomel,  then  digitalis  and  diuretics  can 
be  administered  to  advantage. 

The  use  of  digitalis  under  these  conditions  should  be  limited  to 
the  period  of  dropsy  and  the  more  urgent  symptoms  of  venous 
stagnation.     Aside  from  this  its  administration  is  dangerous. 

Aortic  Obstruction. 

Aortic  obstruction  is  a  narrowing  or  constriction  of  the  aortic 
orifice  which  impedes  the  flow  of  blood  from  the  left  ventricle  into 
the  aorta.  It  generally  occurs  in  association  with  insufficiency,  as 
its  development  is  frequently  followed  by  more  or  less  incompe- 
tency of  the  valve. 

-Etiology. — The  origin  of  the  lesion  is  dependent  upon  the 
same  causes  which  give  rise  to  insufficiency.  The  same  factors 
which  lead  to  one  lead  to  the  other.  It  may  occur  at  any  age,  but 
is  more  commonly  observed  after  middle  life,  more  so  than  aortic 
insufficiency.  Like  insufficiency,  it  is  frequent  among  those  who 
engage  in  severe  manual  labor,  especially  when  long  continued  ; 
for  this  reason  it  is  found  more  often  observed  in  men  than  in 
women. 

Endocarditis  in  its  various  forms  and  manifestations  is  the  source 
of  a  certain  proportion  of  cases,  but  the  most  frequent  cause  ts 
arte  no -sclerosis  and  atheroma.  Typical  cases  are  found  associated 
with  extensive  calcareous  changes  in  the  arteries  in  old  men.  In 
some  instances  a  congenital  origin  may  be  recognized. 

Compression  from  without,  as  from  an  enlarged  gland,  and  thick- 
ening of  tissue  below  the  annular  ring  in  the  ventricular  septum,  con- 
ditions of  rarity,  have  been  recorded  as  causes  of  aortic  obstruction. 
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Morbid  Anatomy*— The  scat  of  the  obstruction  may  be  at  the 
border  or  on  any  portion  of  the  arterial  surface  of  the  valves,  at 
the  lines  of  their  attachment  to  the  aorta,  and  in  that  portion  of  the 
aorta  which  is  in  immediate  proximity  with  the  valves. 

In  cases  arising  from  arterio-sclcrosis  the  structural  changes 
which  characterize  this  form  of  degeneration  destroy,  to  a  greater 
or  less  de^^rce,  the  mobility  of  the  segments,  which  become  thick- 
cned,  indurated,  contracted  and  calcified.  In  some  instances  cal- 
careous deposits  arc  found  in  the  sinus  posterior  to  the  valve.  In 
consequence  of  these  changes  the  valve  cusps  stand  out  as  ob- 
structions to  the  blood-flow  and  at  the  same  time  encroach  upon 
the  orifice.  The  aortic  ring  may  be  the  se^t  of  similar  changes 
which  result  in  constriction  of  its  orifice.  In  this  instance  the 
leaflets  may  remain  unaffected  by  the  pathological  processes.  In 
many  cases  the  lesion  Is  simply  a  part  of  a  general  arterio-sclerosis 
which  usually  manifests  itself  to  a  more  marked  degree  in  the 
thoracic  aorta,  and  which  involves  the  aortic  area  by  extension 
downwards.  The  coronary  arteries  may  share  in  the  sclerotic  pro- 
cess as  in  the  instance  of  insufficiency  ;  when  this  is  the  case  the 
heart  walls  may  undergo  degenerative  changes.  In  rare  instances 
myocardial  degeneration  of  an  atheromatous  typt:  induces  stenosis 
of  the  aortic  orifice. 

When  the  pathological  change  arises  from  endocarditis,  in  a  cer- 
tain proportion  of  cases  the  infection  may  primaril}'  be  located  in 
the  aortic  area,  but  in  the  majority  it  proceeds  by  extension  from 
its  more  usual  seat  in  the  mitral  valve,  so  that  the  condition  may 
for  the  most  part  be  considered  a  secondary  inflammatory  process. 
Vegetations  are  found  on  the  surface  of  the  valves,  together 
with  thickening  and  contractions  of  their  margins.  They  var>'  in 
size  from  small  granulations  to  large,  exuberant,  cauliflower-like 
deposits.  In  some  cases  the  valve  segments  become  adherent 
and  fused  to  such  a  degree  that  they  seriously  impede  the  current 
of  blood. 

The  contraction  varies  both  in  degree  and  form.  In  some  in- 
stances the  orifices  may  be  so  narrowed  as  to  only  admit  of  the  in- 
troduction of  a  quill.  It  may  also  assume  different  shapes,  being 
irregular,  triangular  or  slit-like.  Sometimes  the  fusion  of  the  cusps 
forms  a  kind  of  funnel  which  protrudes  into  the  aorta. 
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When  the  aorta  is  the  seat  of  a  sclerosis  there  is  frequently  dila- 
tation which  causes  bulging  on  the  concave  side  of  the  vessel. 

The  walls  of  the  heart  generally  shows  hypertrophy  without  ex- 
cessive dilatation.  This  condition  may  continue  for  a  long  time> 
but  eventually  gives  way  to  decided  dilatation. 


Fit;.  25. — Dilatation  and  hypertrophy  of  the  left  ventricle.  The  aortA,  A,  is  opened 
and  stretched  over  the  base  of  the  heart,  showing  atheroma  of  ihe  vessel  and  the  nortic 
area,  e^pemlly  above  the  valves  and  around  ihc  coronary  arteries,  B,  C,  also  stenosis 
of  the  aortic  orifice,  C,  with  slight  aneurysm  of  ihe  ascending  arch  which  was  diagnosed 
during  life,  D. 

MECHANrcAL  Efffxts  OF  THK  Lesjon. — The  first  effect  of  the 
obstruction  is  to  require  more  force  from  the  left  ventricle  in  order 
to  propel  the  blood  through  the  contracted  opening.  This  causes 
hypertrophy  of  its  musciitar  walls,  a  change  which  takes  place 
gradually,  corresponding  to  the  advance  of  the  lesion,  but  never  to 
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the  extent  which  occurs  in  the  instance  of  aortic  insufficiency.  Hy- 
pertrophy in  time  gives  way  to  dilatation  and  as  a  result  mitrai 
insufficiency  follows.  Sometimes  the  extreme  tension  to  which  tht* 
walls  of  the  ventricle  are  subjected  induces  sclerotic  changes  in  the 
mitral  area.  After  failure  of  the  mitral  valve  there  ensues  dilata> 
tion  of  the  left  auricle  and  damming  back  of  the  flow^  from  the  pul- 
monary veins  with  the  train  of  characteristic  changes  which  arise 
in  consequence  of  this  condition.  The  dilatation  of  the  right  ven- 
tricle which  follows  will,  for  a  time,  assist  in  compensation. 

Symptoms, — Many  persons  in  whom  compensation  is  complete 
in  no  way  experience  disturbances  and  may  enjoy  life  oblivious  of 
any  trouble  of  the  heart. 

When  symptoms  appear,  in  the  greater  proportion  of  cases,  they 
develop  after  middle  life  and  in  association  with  arterio-sclerosis. 

Dyspntea  ma)-  attend  slight  exertion  or  come  on  without  effort, 
but  it  is  not  as  pronounced  as  in  mitral  insufficiency.  In  many  in- 
stances there  is  a  sensation  of  substernal  oppression  rather  than  a 
true  dys[)ncea.  This  is  due  to  the  overworked  condition  of  the 
left  ventricle. 

The  countenance  shows  little  change,  possibly  a  slight  paleness, 
but  as  the  effects  of  obstruction  become  more  decided  there  is  pallor 
and  anaemia. 

Pain  is  not,  as  a  rule,  as  excessive  as  in  aortic  insufficiency,  but 
it  may,  at  times»  assume  the  intensity  of  a  true  angina  pectoris. 

Variation  of  the  blood-pressure  is  common,  sometimes  above, 
sometimes  below  normal,  notwithstanding  aortic  stenosis  in  itself  has 
little  effect  upon  it.  This  is  explained  by  the  fact  that  the  blood- 
pressure  is  dependent  upon  the  energy  of  the  heart  and  the  amount 
of  peripheral  resistance  which  necessarily  varies. 

The  pulse  may  show  characteristic  features.  It  is  small  and 
slow,  striking  the  finger  gradually,  the  pulsus  tardus  which  may  be 
said  to  belong  to  aortic  obstruction.  The  artery  is  for  the  most 
part  small  and  full  between  the  beats.  This  change  in  the  pulse  is 
due  in  part  to  the  slow  distention  of  the  arteries  which  results 
from  the  contraction  of  the  aortic  orifice,  and  in  part  to  the  rigidity 
of  the  vessels  commonly  associated  with  this  lesion.  The  slow* 
ing  of  the  heart  action  may  be  attributed  to  loss  of  muscular  tone 
from  fault>'  nutrition  arising  from  disease  of  the  coronary  arteries. 
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When  the  apex -beat  is  strong  it  appears  forcible  in  contrast  to  the 
small  volume  of  the  pulse.  A  !arge,  sudden  pulse  does  not  belong 
to  aortic  stenosis  unless  there  is  an  accompanying  regurgitation. 
The  question  of  the  pulse,  therefore,  is  of  diagnostic  value. 

Physical  Signs.— '/«j:/aV/t?//  shows  the  apex-beat  displaced  down- 
ward and  tO'  the  left,  owing  to  the  left  ventricular  hypertrophy.  In 
some  instances  when  emphysema  is  present  it  is  imperceptible. 
Sometimes  there  is  bulging  of  the  pra^cordmm  and  visible  pulsa- 
tion in  tJie  third,  fourth  and  fifth  intercostal  spaces.     When  arte- 


FiG.  26. — Are«  of  ihe  aorUc  systolic  murmur,  llie  bluck  circle  indicates  the  point  of 
inaximuai  intensity,  the  arrows,  the  direction  of  traiismissbn. 

rial  sclerosis  is  present  the  vessels  maybe  seen  to  stand  out  promi- 
nently. 

Palpation  recognizes  increased  force  of  the  impulse  unless  the 
condition  is  associated  with  emphysema,  in  which  case  the  move- 
ments are  lost.  When  hypertrophy  is  marked  a  decided  systolic 
thrill  is  perceptible,  with  its  greatest  intensity  in  the  aortic  region. 
Sometimes  it  is  conveyed  to  the  apex  and  over  the  whole  prjecor- 
dial  space,  but  generally  it  is  confined  to  the  vicinity  of  the  up[Kr 
part  of  the  sternum. 

'Ptrcussion  elicits  duhiess  to  the  left  and  downward  due  to  en- 
largement of  the  left  ventricle.     There  may  also  be  some  increase 

«3 
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of  dulness  upward  if  there  is  hypertrophy  of  the  left  auricle.     The 
increase  of  the  area  of  dulness  is  by  no  means  as  extensive  as 

the  case  of  aortic  insiiffidency. 

Auscnltation  demonstrates  the  characteristic  features  of  aortic 
obstruction  in  the  presence  of  a  systolic  murmur,  heard  in  the  great 
majority  of  cases  with  the  maximum  intensity  in  the  second  inter- 
costal space  at  the  right  of  the  sternum.  The  murmur  may  be  al 
times  audible,  with  its  greatest  intensity  at  the  level  of  the  third  nb 
to  the  left  of  the  sternum.  It  is  produced  by  the  propulsion  of 
blood  by  the  ventricle  through  the  narrow  aortic  opening.  It 
begins  synchronously  with  the  first  sound  of  the  heart  and  may 
cither  replace  or  accompany  it.  Its  duration  varies.  It  xs  gener- 
ally prolonged,  but  may  be  short.  It  is  conducted  upward  along 
the  arch  to  the  great  vessels  of  the  neck.  It  is  also  frequently 
heard  along  the  right  border  of  the  sternum  downwards,  sometimes 
as  far  as  the  fourth  or  fifth  interspaces  on  either  side  of  the  ster- 
num. This  occurs  more  especially  when  there  is  dilatation  and 
elongation  of  the  aorta.  The  murmur  may  also  be  audible  at  the 
apex,  being  lost  over  the  right  ventricle.  It  is  very  generally  con- 
ducted along  the  great  vessels  and  may  occasionally  be  audible  in 
those  of  both  upper  and  lower  extremities. 

It  is  sometimes  loud»  and  when  this  is  the  case  can  be  heard 
over  the  chest  posteriorly  as  well  as  anteriorly.  It  may  also  be 
rough  and  vibrator>%  while,  on  the  other  hand,  it  may  be  mild  and 
even  musical 

The  aortic  element  of  the  second  sound  in  aortic  obstruction  il 
of  importance  both  in  regard  to  the  diagnosis  and  prognosis, 
is,  however,  the  subject  of  some  conflicting  statements.  On  accou 
of  the  hypertrophy  it  would  be  expected  to  be"  accentuated,  bui 
generally  it  is  weakened  in  intensity  owing  to  the  loss  of  flexibility 
in  the  valves  and  the  lack  of  the  sudden  recoil  which  follows  the 
more  tardy  distention  of  the  arteries. 

The  systolic  sound  in  the  mitral  area  is  usually  increased  in 
tensity,  prolonged  and  lower  in  tone,  unless  replaced  by  a  murmu 
on  account  of  the  increased  force  of  the  left  ventricle. 

The   presence  of  a  heaving  and  prolonged  ventricular  imput 
firmness  and  rigidity  of  the  arteries  in  association  with   feeble 
and  a  muffled  second  sound  indicates  that  the  valve  cusps,  provid 
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no  regurgitation  is  present,  are  thickened,  though  capable  of  clos- 
ing the  orifice.  This  sign  must  generally  be  regarded  as  un- 
favorable and  the  evidences  of  coronary  obstruction  may  be  looked 
for,  especially  if  there  is  shortness  of  breath  on  exertion  and  prse- 
cordial  diilness. 

DiagiiOsis.=-The  presence  of  a  systolic  murmur  at  the  second 
interspace  to  the  right  of  the  sternum,  transmitted  upward  along  the 
carotid  arteries,  is  almost  sufficient  to  establish  a  diagnosis  of  aortic 
obstruction,  A  small ^  slow  pulse,  hypertrophy  of  the  left  ventri- 
cle, the  presence  of  a  thrill  over  the  base  of  the  heart,  are  signs 
which  will  emphasize  the  diagnosis,  although  they  are  somewhat 
variable. 

The  conditions  other  than  aortic  obstruction  which  may  be  at- 
tended with  the  development  of  a  basic  systolic  murmur  and  which, 
tlierefore,  may  prove  a  source  of  confusion  in  diagnosis,  are  rough- 
ening and  rigidity  of  the  valves,  aneur>'sm,  anaemia,  obstruction  of 
the  piilmonar>'  orifice,  pressure  of  iiitra-thoracic  tumors  upon  the 
aorta,  patent  ductus  arteriosus  and  acute  aortitis. 

Roughening  or  rigidity  of  the  valves  may,  like  aortic  obstruction, 
appear  or  be  first  discovered  after  middle  age,  and  like  it  also  may 
be  attended  with  a  systolic  murmur  over  the  aortic  valve.  It  may 
be  distinguished  from  aortic  obstruction  mainly  by  the  accentua- 
tion of  the  second  aortic  sound  which  is  unduly  intensified  on  ac- 
count of  the  high  arterial  tension.  Illustrations  may  frequently  be 
noticed  in  cases  of  gout,  interstitial  nephritis  and  other  disorders  of 
advancing  life  accompanied  by  high  arterial  tension  and  the  slow 
development  of  a  murmur  over  the  aorta. 

Aneurysm  of  the  ascending  aorta  may  sometimes  be  mistaken  for 
aortic  obstruction.  This  can  only  happen  when  the  dilatation  is 
fusiform  in  shape  as  the  sacculated  variety  is  not  likely  to  lead  to 
difficulty  on  account  of  its  characteristic  physical  signs.  There  is 
in  fact  a  wider  channel  through  which  the  blood  is  propelled  in 
comparison  to  which  the  orifice  is  constricted  ;  thus  in  one  sense 
there  is  a  stenosis  and  the  murmur  is  transmuted  upwards  along 
the  vessel.  The  features  by  which  simple  fusiform  aneurysmal 
dilatation  may  be  known  are  a  greater  extent  of  area  of  dulness, 
outward  to  the  right  at  the  line  of  the  second  and  third  costal 
cartilages  (this  sign  is  sometimes  absent),  the  presence  of  a  soft, 
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blowing  systolic  murmur  (produced  by  the  eddies  which  occur  in 
the  dilated  aorta)  and  accentuation  of  the  second  aortic  sound, 
caused  by  the  greater  column  of  blood  falling  back  on  the  cusp6L 
Aneurysm  is  sometimes  also  attended  with  inequalities  of  the  pulse 
on  one  or  other  side,  while  in  aortic  stenosis  the  pulse  is  the  same 
on  both  sides,  being  small  and  hard  and  almost  always  slow.  Pal* 
pitation,  breathlessness,  vertigo  and  pain  are  less  prominent  in 
aneurysm.      For  other  signs  of  aneury^sm  see  that  subject. 

The  anaemic  murmur  which  is  heard  corresponding  in  location 
and  rhythm  with  that  of  aortic  obstruction  is  distinguished  by  the 
following  features  :  Feebleness  of  impulse,  soft,  full,  compressible 
pulse,  absence  of  hypertrophy,  greatest  intensity  of  murmur  over 
carotids,  lack  of  uniformity  in  direction  of  conduction,  and  the 
presence  of  a  more  or  less  marked  venous  hum.  In  contrast,  in 
aortic  obstruction  there  is  increased  force  of  the  impulse  beats,  the 
pulse  is  slow,  small  and  full,  there  is  hypertrophy  of  the  left  ven* 
tricle,  and  the  seat  of  the  maximum  intensity  of  the  murmur  is  at 
the  junction  of  the  second  rib  with  the  sternum,  while  the  direction 
of  conduction  is  upwards  along  the  carotids.  The  dyspncea  in 
anemia  shows  an  additional  point  of  diflference  in  that  it  is  painless 
and  panting,  while  that  of  aortic  obstruction  partakes  of  a  sense  of 
oppression  which  may  amount  almost  to  pain.  The  aortic  area  is 
the  most  infrequent  locality  in  which  ana;mic  or  neuro-cardiac  mur- 
murs appear. 

When  the  aortic  systolic  murmur  is  heard  with  its  greatest  inten- 
sity at  the  left  of  the  sternum,  as  has  been  mentioned  it  sometimes 
may,  it  may  be  confounded  with  pulmonic  obstruction.  A  dis* 
tinction  may  be  made  by  recalling  the  fact  that  the  pulmonic  mur- 
mur is  never  propagated  to  the  cervical  vessels.  The  extreme  raritv 
of  the  lesion  should  also  be  borne  in  mind. 

Pressure  upon  the  aorta  of  tumors  within  the  thorax  mav 
give  rise  to  a  basic  systolic  murmur.  These  growths  may  arise 
from  the  remains  of  the  thymus  gland,  from  the  mediastinal  con- 
nective tissue,  from  the  parietal  pericardium  and  from  the  perios- 
teum of  the  bones  of  the  thorax.  It  is  needless  to  say  that  these 
conditions  are  not  common,  growths  on  the  pericardial  surface  and 
bony  structure  of  the  thorax  being  extremely  rare.  The  nature  of 
these  neoplasms  are  usually  of  the  small-celled  type.     They  may 
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make  their  appearance  in  connection  with  leucocythecmia  and  lym- 
phadenoma  ;  others  may  be  tubercular,  syphilitic  or  niahgnant. 
When  a  tumor  presses  upon  the  aorta  so  as  to  cause  constriction, 
in  some  instances  pulsation  of  the  vessel  may  develop  which  may 
closely  simulate  aneurysm,  but  in  others  there  may  be  a  systolic 
murmur  heard  over  the  upper  part  of  the  sternum  transmitted  up- 
ward along  the  great  vessels  of  the  neck.  The  points  of  difference 
by  which  the  latter  condition  may  be  distinguished  from  aortic  ob- 
struction are  the  extent  and  variabihty  of  the  area  of  dulness  on 
percussion  which  accompanies  morbid  growths,  and  which  varies 
accordingly,  the  absence  of  structural  changes  in  the  arteries  and 
changes  in  the  second  sound  and  the  history  of  the  case^  the  latter, 
in  many  instances,  will  assist  diagnosis. 

Acute  aortitis,  a  rare  and  obscure  affection,  may  be  attended 
with  a  basic  systolic  murmur.  It  is  recognized  by  the  presence 
of  irregular  pyrexia,  rapid  pulse,  dull  pain  and  tendency  to  heart 
failure. 

Patent  ductus  arteriosus,  as  stated  when  considering  congenital 
affections  of  the  heart,  is  attended  with  a  systolic  murmur  heard 
with  the  greatest  intensity  in  the  second  left  intercostal  space,  an 
inch  and  a  half  from  the  sternum.  The  fact  that  the  murmur  is  not 
transmitted  to  the  vessels  of  the  neck  and  that  it  is  late  systolic  in 
rhythm  distinguishes  it  from  aortic  obstruction. 

PrognOBis. ^Aortic  obstruction  is  generally  regarded  by  many 
as  the  least  unfavorable  of  cardiac  lesions.  When  the  stenosis  ex- 
ists in  only  a  moderate  degree  compensation  is  readily  established 
and  may  continue  for  a  considerable  period.  This  favorable  aspect 
of  the  condition,  however,  is  greatly  modified  by  the  fact  that  the 
pathological  changes  may  affect  the  coronary  circulation.  Under 
these  circumstances  there  may  be  distressing  symptoms  and  sudden 
death.  It  may  be  said,  however,  that  notwithstanding  its  relation 
to  arterio-sclerosis  as  a  causative  factor  the  outlook  is  decidedly 
more  favorable  than  in  aortic  insufficiency,  and  there  is  no  risk  of 
fatal  syncope  so  long  as  symptoms  of  arterio-sclerosis  are  absent. 
When,  however,  compensation  has  broken  down  and  dropsy  ap- 
pears, there  is  less  chance  of  relieving  the  condition  than  in  other 
valvular  affections. 

When  the  lesion  arises  from  endocarditis  in  a  young  person  com- 
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pensation  is  easily  established  and  maintained,  but  the  possfbilit)^  of 
the  progress  of  the  endocardial  inflammatorj'  processes  is  an  cle- 
ment of  danger  which  at  some  time  may  lead  to  the  development 
of  symptoms.  A  systolic  murmur  appearing  in  middle  or  advanced 
life,  as  far  as  the  obstruction  in  the  aortic  orifice  is  concerned,  may 
not  be  regarded  of  itself  as  of  such  serious  import,  but,  on  the 
other  hand,  as  an  indication  of  degenerative  changes  it  must  be 
looked  upon  as  of  serious  signiEcance. 

Treatment. — ^Aortic  obstruction  scarcely  calls  for  special  de- 
tails of  treatment.  The  remedial  measures  recommended  for  insuf- 
ficiency of  the  aortic  vah^es  are  here  applicable.  When  a  gouty 
diathesis  is  the  underlying  cause  the  diet  should  be  regulated  ac- 
cordingly. The  heart  should  be  spared  unnccessar)'  muscular 
effort  or  emotional  disturbance.      Rest  will  at  times  be  indicated. 

The  limitation  of  the  arterio-sclerosis  by  the  use  of  the  iodides,  as 
in  aortic  insufiiciency,  may  be  attempted.  Palpitation  and  angina 
should  be  met  on  the  same  line  of  treatment  as  elsewhere  men- 
tioned. Care  should  be  taken  against  contracting  pulmonary 
affections. 

Tricuspid  Insufficiency. 

Insufficiency  of  the  tricuspid  valve  is  in  complete  closure  of  the 
valve  ;  the  blood  in  consequence  regurgitates  through  the  tri- 
cuspid orifice  from  the  right  ventricle  into  the  right  auricle  during 
systole.  Formerly  the  lesion  was  looked  upon  as  rare,  but  now 
it  is  regarded  as  frequent,  although  as  a  primary  affection  it  is 
very  uncommon. 

Under  certain  conditions  tricuspid  regurgitation  may  be  consid- 
ered  as  physiological.  This  occurs  when  the  right  ventricle  be* 
comes  over-distended  by  violent  exertion,  whereupon  a  reflux  of 
blood  follows  by  which  the  intracardiac  pressure  of  the  right  ven- 
tricle is  relieved.  In  many  text-books  this  phenomenon  is  de- 
scribed as  the  safet>'-valve  action  of  the  tricuspid.  As  a  rule  there 
is  no  murmur. 

etiology, — Incompetency  of  the  tricuspid  valve  may  be  pro- 
duced by  endocarditis,  degeneration  of  the  \'alve  and  the  effects  of 
changes  in  the  muscular  walls  of  the  heart. 

Lesions  arising  from  endocarditis  are  rare  and  arc  confined  for 
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the  most  part  to  intrauterine  life.  This  is  due  to  the  fact  that  the 
fcetal  circulation  puts  more  work  on  the  tricuspid  valve,  while  it 
leaves  the  mitral  valve  comparatively  free.  Bramvvcll,  however, 
has  pointed  out  that  tricuspid  insuBiciency  occurs  in  young  children 
and  is  more  frequent  than  was  formerly  supposed.  Other  rare  in- 
stances of  primary  occurrence  may  be  found  in  association  with 
ulcerative  endocarditis  from  septicaemia,  gonorrhcea  and  pneumonia. 

Degeneration  of  the  valve  segments  is  not  an  infrequent  cause,  but 
rarely  is  the  process  seated  primarily  in  the  tricuspid.  When  it 
occurs  it  is  generally  in  association  with  obstruction,  arising  sec- 
ondarily to  valvular  deficiencies  of  the  left  side  of  the  heart,  more 
especially  those  of  the  mitral  orifice^  or  it  may  form  a  part  of  a 
widespread  degenerative  process. 

Changes  in  the  heart  walls  constitute  the  most  fruitful  source  of 
tricuspid  insufficiency.  The  casual  factors  are  many  and  include 
all  these  influences  which  tend  to  induce  increased  ventricular  ten- 
sion with  consequent  ultimate  dilatation  and  atheroma.  These  con- 
ditions are  for  the  most  part  the  secondary  effects  of  mitral  lesions, 
chronic  bronchitis^  emphysema,  fibroid  changes  in  the  Jungs,  the 
later  stages  of  chronic  interstitial  nephritis  and  lesions  of  the  pul- 
monary valv^e.  Influences  acting  directly  upon  the  heart  walls  in 
general  necessarily  affect  the  right  ventricle.  These  conditions 
include  pyrexia^  toxemia  and  malnutrition,  and  as  a  rule  are  not 
permanent  in  their  effectft. 

Both  mitral  insufficiency  and  obstructit>n  lead  to  stagnation  of 
the  pulmonary  circulation.  In  both  instances  the  blood  accumu- 
lates first  in  the  left  auricle,  then  follows  damming  back  of  the  cir- 
culation in  the  pulmonar\'  veins,  lungs  and  pulmonary  artery.  The 
obvious  effect  of  this  chain  of  consequences  is  increased  blood-pres- 
sure in  the  right  ventricle.  The  natural  result  is  dilatation  and  hy- 
pertrophy. For  a  time  these  changes  enable  the  ventricle  to  fully 
compensate^  but  the  increased  tension  ultimately  leads  to  degenera- 
tion in  the  valve  structure  and  myocardium  and  deficiency  follows. 
Aortic  disease  in  the  absence  of  mitral  lesions  has  no  effect  upon 
the  right  side  of  the  heart. 

Chronic  bronchitis  when  it  becomes  sufficiently  protracted  may 
develop  dilatation  of  the  bronchial  tubes  and  an  emphysematous 
condition  of  the  lungs.      In  consequence  the  pulmonar)'  circulation 
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suffers  from  obstruction,  the  effect  of  which  falls  upon  the  right 
ventricle  causing  dilatxition  and  tricuspid  insufficiency.  Fibroid 
phthisi?*  or  pulmonar>^  cirrhosis  may  be  attended  with  the  same 
result. 

Chronic  interstitial  nephritis  when  it  has  reached  the  stage  of  ob- 
struction of  the  renal  circulation  with  increased  tension  of  the  left 
ventricle,  unless  other  complications  terminate  the  case,  leads  to 
tiilatatit^n  and  hypertrophy  with  the  sequence  of  cardiac  and  pul- 
monary circulatory  changes  as  mentioned. 

In  .issociation  with  these  changes  there  may  be  not  only  dilata- 
tion ol  the  heart  walls,  but  also  more  or  less  degeneration,  due  to 
dcrcctive  nutrilit>n  and  disease  of  the  coronary  arteries  which  con- 
triluitt*  li*  ihc  causation  of  the  valvular  deficiency. 

( »l»HiructiiHi  of  the  pulmonary  orifice  has  a  most  decided  effect  in 
ratiBin^  ililatation  of  the  right  ventricle  with  consequent  changes 
ill  iin  watln.  It  is  a  most  direct  factor  in  producing  tricuspid  in- 
nulBcicm  y.  bul  the  rare  occurrence  of  this  lesion  renders  it  one  of 
I  111'  li'unt  inipoHant  m  ihe  aetiology  of  tricuspid  disease. 

\\  iixUi  if  at  all  continued  may  be  attended  with  a  relaxation  of 
ihi'  uiuftitihir  wall  of  the  right  ventricle  and,  in  some  instances,  by  a 
hs'ulii***  drj^'rnrralion  of  its  muscular  structures.     Toxic  condition^J 
nl   lUv  liltMul,  namely,  the  presence   of  micro-organisms,  the  mio^^ 
«i|aI   |uii»onM  M\\\  alcohol  produce  the  same  effect.      Malnutrition 
liMtM  tMH  <  ^\u'**   mj\  also  be  attended  with-the  same  phenomenon 
Murbtil  Aliivtomy.— Fhc    pathological    changes   which     rt^su 
hum  iMulm'rtrilitiH  ami  degeneration  follow  the  same  course  as 
lltii  ihntamt  t»f  the  mitral  valve.     In  cases  of  endocardial  inflamma 
|(tn  iMl^iin  llic  HiriH'turc  of  the  cusps  undergo  thickening  and  ind 
ihUmii  »sht«  h  H  HuhHi'Hucntly  followed  by  contraction  and  adhesio 
Willi  imphnilioii  of  Ihe  chord;e  tendinea;.     In  another  and   more 
itmiMU4l  *V|M'  tl'e  Hiirface  of  the  valve  is  covered  with  veg^etatio 
M\{\  MMllllh>v\i'iiike   excrescences.     Degenerative   lesions    likewu 

IMMthh*'  ll»i«  l^rnin^;;  rigidity  and  distortion  of  the  valve  segments 
H  •Mini*  UuUnunii  iIk  morbid  processes  is  more  active  in  the  col* 
UUIM4'  laMU'H'  whirh  lone  their  mobility.      In  exceptional  cases  t 
V*Ki^  ^imHj»U««*>»«  uUcration  or  may  be  the  seat  of  abscess  or  anc 
|M|tii       IVrfMti^ti^Ml  utulcr  these  conditions  may  sometimes  occur, 
lu  \\\9  »lMUv"Vily  <^f  CiUie«  there  is  no  direct  lesion  of  the  valv 
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The  changes  are  confined  to  the  walls  of  the  ventricle  and  consist 
of  dilatation  leading  to  stretching  of  the  ventricular  orifice  and  con- 
sequent incomplete  co-adaptation  of  the  valve  cusps.  Under  these 
circumstances  the  cusps  may  remain  intact. 

Mechanical  Effects  of  the  Lesion. — With  each  systole  of  the 
right  ventricle  there  is  regurgitation  of  the  blood  into  the  right 
auricle  which  thus  becomes  distended  and  dilated.  In  some  cases 
there  is  hypertrophy,  while  in  others  dilatation  accompanied  by 
marked  thinning  of  the  auricular  walls.  The  result  of  the  accumu- 
lation of  blood  in  the  right  auricle  obviously  leads  to  retardation 
of  the  flow  from  the  superior  and  inferior  vena  cav^a  which  become 
more  or  less  dilated.  There  now  follows  pulsation  of  the  jugulars 
and  more  or  less  stasis  generally  of  the  venous  circulation  with  the 
concomitant  symptoms  of  dropsy,  gastro-intestinal  catarrh  and 
hepatic  engorgement  as  described  under  mitral  insuflficiency. 

A  necessary  consequence  of  the  reflux  of  blood  through  the  tri- 
cuspid orifice  is  a  diminution  of  the  amount  supplied  to  the  pul- 
monar>^  arteries^  notwithstanding  the  fact  that  these  vessels  may  be 
in  a  condition  of  engorgement. 

For  a  time  the  right  ventricle  maintains  the  equilibrium  of  the 
pulmonary  circulation,  but  soon  fails  and  undergoes  dilatation  with 
tliinning  of  its  walls.      In  some  instances  the  dilatation  is  extreme. 

Symptoms.—  Mild  degrees  of  insufficiency  may  exist  without 
exciting  attention »  but  when  the  valvular  defect  is  marked  the 
symptoms  are  prominent.  In  most  cases  the  primary'  affection  of 
the  heart  is  overshadowed  by  the  symptoms  attending  tricuspid  in- 
competency. 

An  early  symptom  is  swelling  of  the  ankle.  In  slight  cases  this 
may  only  be  present  at  night»  disap|x:aring  in  the  morning  after 
rest.  Various  gastric  and  intestinal  disorders  appear  ;  anorexia,  in- 
digestion, diarrhct^a,  or  constipation ^  and  a  sensation  of  weight  in 
the  region  of  the  liver. 

Cyanosis  is  prominent,  especially  in  advanced  cases.  In  some  in- 
stances it  is  associated  with  a  slight  jaundiced  hue,  bordering  rather 
on  a  greenish  than  a  yellow  tinge. 

Except  in  those  rare  cases  where  the  disease  arises  primarily 
in  the  right  ventricle,  the  respiration  shows  marked  disturbance. 
The  difficult  respiration  is  generally  more  of  the  form  of  orthopnoea. 
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The  breathing  may  be  short  and  panting  and  paroxysms  of  dysp- 
noea are  excited  without  apparent  cause.  As  the  case  advances  the 
respiration  becomes  more  impeded.  Tht  fjatient  will  be  unable  to 
recline  and  will  be  compelled  to  sit  continuously  upright,  seeking 
relief  by  sitting  near  an  open  window  or  by  being  constantly  fanned 
In  some  instances  the  dyspni^a  is  not  so  constant,  and  there  may 
be  intervals  of  respite,  but  paroxysms  occur  attended  with  intense 
suffering.  The  condition  is  that  of  cardiac  asthma  from  spasm 
of  the  bronchial  vessels  arising  from  weakness  of  the  heart.  Dur- 
ing these  attacks  e\'ery  elTort  aggravates,  the  skin  is  bathed  in  a 
cold  perspiration,  the  patient  struggles  to  inflate  the  lungs,  the  ex- 
pression'of  the  face  denotes  great  suffering  and  the  vessels  of  tht 
neck  throb.  Sometimes  the  paroxysms  arouse  the  patient  from 
sleep.  The  heart  action  at  first  is  generally  tumuUuous,  but  later 
becomes  weak,  and  with  the  subsidence  of  the  paroxysm  the  weak- 
ness becomes  intensified.  The  pulse  is  arrhythmic  and  almost  im- 
perceptible. Oldemaof  the  lungs  is  liable  to  ensue  which  in  many 
instances  leads  to  a  fatal  termination.  Pulmonary  cedema  is  also 
a  frequent  complication  of  tricuspid  insufficiency,  apart  from  cardiac 
asthma,  more  especially  as  a  sequela  of  mitral  insufficiency. 

Hydrothorax  is  more  prone  to  occur  with  disease  of  the  right 
side  of  the  heart  than  with  the  left.  This  is  due  to  the  fact  thai  the 
blood  of  the  pleural  and  pulmonary  circulation  for  the  most  part 
flows  back  to  the  heart  through  the  bronchial  veins  which,  on 
the  right  side,  discharge  by  means  of  the  vena  azygos  major  in 
tht  vena  cava  superior,  and  on  the  left  by  means  of  the  superior  i 
tcrcostal  veins  into  the  venai  innominatai.  Thus  the  course  oft 
blood  is  to  the  right  auricle.  When,  therefore,  the  right  auricle  is 
in  a  state  of  distention  from  a  right  side  lesion,  there  arises  a  back 
ward  pressure  upon  the  pleural  circulation  which  leads  to  the  effi 
sion  into  the  pleural  cavity.  In  the  same  way.  tricuspid  insu 
ciency,  by  impeding  the  bronchial  veins,  leads  to  catarrhal  con 
tions  in  the  lungs.  The  presence  of  hydrothorax  is  not  infrequcn 
the  cause  of  persistent  forms  of  dyspnoea  or  the  source  of  aggrava- 
tion of  this  distressing  condition. 

Dropsy  is  characteristic  of  tricuspid  incompetence.  When  con- 
stant it  is  a  sign  that  the  lesion  is  advanced.  It  may  and  gener- 
ally does  begin  at  the  ankles  and  usually  ascends  until  the  padent 
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is  more  or  less  "water-logged/'  It  is  needless  to  dwell  upon  the 
mechanism  of  the  circulatory  disturbances  which  lead  to  the  devel- 
opment of  general  anasarca,  as  that  subject  has  been  discussed  in 
connection  with  mitral  disease.  In  most  cases  the  liv^er  is  enlarged, 
congested,  tender  and  painful.  The  pain  is  due  to  the  tension  of 
the  capsule  from  swelling  of  the  organ.  The  kidneys  also  show 
marked  signs  of  disturbance.  The  secretion  of  urine  is  generally 
less  than  normal  with  decrease  in  the  amount  of  urea,  deeper  color 
and  increased  specific  gravity.     Nephritic  complications  may  be- 


FlG-  27. — 'Area  of  the  tricuspid  sjstolic  raurrour,  black  circle  indicales  ibe  point  of 
maximum  irilensttVp  the  lines  show  the  possible  direction  of  Irnnsmission. 


come  subsequently  more  serious,  as  evidenced  by  the  presence  of 
casts  and  albumin. 

Nervous  symptoms  are  frequent.  Headache  is  often  trouble- 
some  and  sleep  disturbed.  Sometimes  the  patient  is  harassed  by 
distressing  dreams  which  cause  him  to  awaken  suddenly.  In 
some  cases  sleep  may  be  possible  during  the  day  and  quite  impos- 
sible  at  night.  Mental  disturbances  are  not  uncommon  ;  illusions 
and  hallucinations  may  appear.  The  pulse  is  not  characteristic  ; 
it  is  usually  small  in  volume  and  of  diminished  pressure. 

Physical  Signs. — InspicHan  reveals  the  presence  of  pulsation  of 
the  jugular  veins  caused  by  the  backward  pulse  wave  of  the  right 
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ventricular  systole.  This  sign  is  pathognomonic  of  tricuspid  insuffi- 
ciency. It  may  be  observed  to  the  best  advantage  by  placing  the 
patient  in  the  semi -recumbent  position.  It  is  more  marked  on  the 
right  side  than  on  the  left.  In  exceptional  instances  the  subcla\ian 
and  axillary  veins  may  also  be  seen  to  pulsate.  In  many  cases 
the  superficial  veins  stand  out  showing  marked  turgescence.  Epi- 
gastric pulsation  is  common.  It  is  due  to  the  movements  of  the 
enlarged  right  ventricle.  Occasionally,  there  may  be  pulsation  in 
the  third  and  fourth  intercostal  interspaces  very  near  the  sternum; 
these  arise  from  the  regurgitation  of  blood  from  the  enlarged  ven- 
tricle into  the  auricle. 

Palpation  shows  the  heaving  impulse  of  the  right  ventricle  in 
the  upper  epigastric  region.  Hepatic  pulsation  is  also  frequently 
present  and  may  be  detected  to  the  best  advantage  when  the  patient 
is  in  the  recumbent  posture  with  the  arms  raised  above  the  head. 
The  examiner  should  place  the  left  hand  over  the  right  mid-axillary 
region  and  the  right  over  the  upper  abdomen.  Care  should  be 
taken  not  to  mistake  the  impulse  of  the  right  ventricle  transmitted 
through  the  diaphragm  to  the  left  lobe  of  the  liver  for  that  of  hep- 
atic pulsation. 

PenmsfPH  gives  lateral  increase  of  the  area  of  dulness  more  es- 
(lecially  toward  the  right,  extending  sometimes  beyond  the  right 
border  of  the  sternum. 

AiiscuiiiitioN  may  or  may  not  discover  a  murmur,  for  its  presence 
in  tricuspid  insufficiency  is  by  no  means  constant.  In  a  certain 
prt»portion  of  cases  none  can  be  heard.  This  occurs  more  espe- 
cially in  functional  regurgitation.  Even  when  the  "safety-valve" 
arlinn  has  developed  marked  valvular  deficiency,  as  shown  by  the 
prcncnce  of  jugular  pulsation,  there  may  be  no  appreciable  murmur. 
h\  tuch  cases  it  is  common  to  find  the  first  sound  in  the  tricuspid  I 
HfOA  weak.  In  many  cases,  however,  an  adventitious  systolic  sound 
ll  heard,  with  its  greatest  intensity  at  the  junction  of  the  fifth  and 
•Iwlh  left  cojiiid  cartilages  with  the  sternum.  Some  observers  give 
lhi«  |iM»r  of  the  ensiform  cartilage  as  the  point  where  this  murmur 
I*  MH»»I  ch'iirl)'  audible.  It  is  transmitted  from  its  point  of  greatest 
IffU'HuMy  Ml  all  directions  and  frequently  it  is  difficult  to  separate 
[^  Um\  nortic  and  pulmonic    murmurs.     Its  quality  is    soft  and 
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The  second  pulmonic  sound  is  generally  enfeebled,  but  is  subject 
to  variations  in  intensity,  and  may  sometimes  be  intensified.  For 
example,  when  the  pressure  in  the  pulmonic  circuit  is  relatively  in- 
creased and  remains  so,  while  that  of  the  general  circulation  is  les- 
sened, either  accentuation  or  doubling  of  the  second  pulmonic 
sound  may  be  heard. 

Dia^OSls. — The  salient  points  of  diagnosis  are  the  presence  of 
a  systolic  epigastric  pulsation,  venous  puisation  visible  in  the  neck, 
hepatic  pulsation  recognizable  by  palpation,  and  a  feeble  second 
pulmonary  sound.  A  systolic  murmur  heard  with  its  greatest  in- 
tensit)^  at  the  junction  of  the  fifth  and  sixth  ribs  to  the  right  of  the 
sternum  is  important  additional  ev^idence,  but  venous  pulsation  alone 
is  sufficient  to  establish  the  diagnosis. 

In  cases  of  mild  types  the  only  indication  pointing  to  the  pres- 
ence of  tricuspid  insufficiency  may  be  that  of  the  murmur,  but  in- 
asmuch as  a  systolic  murmur  may  be  transmitted  to  the  tricuspid 
area  from  other  parts  of  the  heart,  error  is  possible.  Confusion 
may  be  avoided  by  distinguishing  the  location  of  the  maximum 
intensity^  of  the  murmur  in  question.  It  is  scarcely  possible  for  a 
pronounced  tricuspid  insufficiency  to  be  confused  with  any  other 
heart  lesion,  for  its  pathognomonic  sign  of  venous  pulsation  will 
remove  all  element  of  doubt.  The  murmur,  however,  is  frequently 
difficult  to  detect  when  in  association  with,  or  secondar)^  to,  mitral 
insufficiency. 

Prognosis. — In  slight  forms  of  tricuspid  insufficiency  the  out- 
look is  favorable.  In  functional  types  and  those  arising  from  py- 
rexia, toxaemia  and  temporary  disturbance  of  the  lungs,  the  prog- 
nosis is  decidedly  favorable.  It  is  far  otherwise,  however,  when  the 
lesion  occurs  in  consequence  of  disease  of  the  left  side  of  the  heart.  ^ 
Here  its  appearance  must  generally  be  looked  upon  as  the  pre- 
cursor of  an  ultimately  fatal  issue. 

Treatment, — The  general  treatment  suggested  for  valvular  le- 
sions will  be  indicated,  modified  according  to  the  condition  with 
which  the  lesion  is  secondarily  associated.  It  will,  therefore,  be 
more  or  less  varied  as  to  whether  it  has  arisen  in  association  with 
disease  of  the  mitral  valve,  pulmonary  aflfections,  fault>'  nutrition 
with  gastric  catarrh  and  dilatation  of  the  stomach,  or  whether  it 
simply  arises  from  the  relaxing  influences  of  pyrexia  or  toxaemia.    In 
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ail  cases  remedies  of  the  cardiac  tonic  class  will  be  found  called  for, 
among  which  digitalis  stands  first.  Conditions  of  threatened  col- 
lapse, of  which  paroxysms  of  cardiac  asthma  or  pulmonary  oedetxta 
are  premonitory,  will  demand  the  prompt  administration  of  stimu- 
lants»  such  as  caffetn  or  strychnia,  hypodermically.  Frequently, 
digitalis  affords  speedy  relief 

Tricuspid  ObstructiorL 

Tricuspid  obstruction  is  an  impediment  to  the  blood  as  it  flows 
from  tlie  right  auricle  into  the  right  ventricle,  during  diastole.  The 
lesion  is  ver\-  rare.  Its  independent  existence  is  exceptional.  An 
overwhelming  proportion  of  cases  occur  in  association  ^^ith  other 
valvular  deficiencies.  Congenital  cases,  which  form  a  large  per- 
centage of  those  on  record,  are  invariably  accompanied  by  soine 
other  form  of  valvular  anomaly^  while  antenatal  cases  are  most 
always;  associated  with  tricuspid  insufficiency  or  mitral  stenosis. 

Atiology. — Abnormal  fcetal  development  is,  according  to  some 
obscncrs,  the  most  frequent  source  of  the  lesion,  but  the  views  of 
the  majority  of  wnters  point  to  an  antenatal  origin  for  the  larger 
pmportion  of  cases. 

Among  adults  it  is  very  frequently^  preceded  by  mitral  stenosis, 
and  ir\  the  mj^orily  of  instances  is  generally  attributable  to  acute 
rheumatism,  which  is  respons^ible  for  about  one-half  of  the  cases  on 
reconl.  iHhcTrs  have  been  traced  to  acute  specific  diseases  ;  some, 
again,  have  been  found  associated  with  chorea,  while  in  not  a 
the  origin  cannot  be  traced. 

Statistic*  show*  that  the  lesion  occurs  with  greater   frequent 
amongiitt  females  than  males.     There  does  not  appear  to  be 
s;4tisfactory  explanation  for  this  characteristic. 

Morbid  Anatomy.— The  anatomical  changes  follow*  the  sai 
process  a<%  when  seated  in  the  mitral  orifice.      In  some  of  the  cases 
reported  the  stricture  was  found  to  have  arisen  from  adhesions  be- 
tween the  cunjjlh  resulting  in  a  funnel-shaped  mass  which  surrounded^ 
the  orifice  and  pwtruded  into  tlie  right  ventricle.     The  degree  oH 
contraction  in  lesions  of  this  nature  may  be  excessive.     It  may  be^ 
so  great  as  to  scarcely  admit  a  finger.     Associated  with  the  adhe- 
sive process  there  may  be  more  or  less  induration  and  rigidity. 

Structural  alterations  of  the  vegetative  type  also  appear.      They 
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may  present  a  variet>^  of  pathological  changes  similar  to  that  which 
occurs  when  seated  in  the  left  auriculo-ventricuiar  orifice. 

When  tricuspid  obstruction  is  congenital  it  is  usually  accompa* 
nied  by  other  malformations,  such  as  pulmonary  stenosis,  patent 
foramen  ovale  or  patent  ductus  arteriosus. 

Mechanical  Effects  of  thk  Lksiox. — Tricuspid  obstruction 
leads  at  once  to  the  accumulation  of  blood  in  the  right  auricle, 
which  dilates  and  expands  sometimes  to  an  excessive  degree.  The 
auricle,  however,  is  poorly  adapted  to  compensation  and  accom- 
plishes little  in  that  respect.  The  presence  of  the  excess  of  blood 
in  it  tends  to  the  accumulation  of  blood  in  the  great  veins,  and 
ultimate  retardation  of  the  venous  circulation  with  general  sys- 
temic stasis. 

Symptoms. — The  symptomatology  of  tricuspid  obstruction  in 
most  instances  is  overshadowed  by  that  of  the  lesion  which  it  ac- 
companies. This  fact,  together  with  the  infrequency  of  its  separate 
existence,  renders  the  clinical  course  more  or  less  obscure.  The 
symptoms  which  point  to  its  presence  are  dyspnrea,  cyanosis,  hepa- 
tic enlargement  J  renal  complications  and  a  marked  tendency  to  a 
general  stasis  of  the  venous  system.  These  symptoms,  on  the 
other  hand,  are  found  in  association  with  tricuspid  insufficiency. 
It  is  therefore  difficult  to  determine  their  relationship  to  the  ob- 
structive lesion.  The  presence  of  the  latter  generally  tends  to 
aggravate,  especially  the  cyanosis,  which  is  more  marked  than  in 
insufficiency.  There  is  less  duskiness  of  the  countenance  and  some- 
times an  icteric  hue.  Paroxysms  of  cardiac  asthma  are  frequent, 
while  dyspncea  is  more  or  less  continuous  and  persistent  if  the  ob- 
struction is  at  all  considerable.  There  is  ascites,  cedema  of  the 
lower  extremities,  headache,  hebetude  and  marked  mental  disturb- 
ances. The  urine  may  be  scanty  and  albuminous.  When  it  can 
be  recognized  the  physical  signs  are  as  follows  : 

Physical  Signs.^ — Inspection  shows  turgescence  of  the  veins  of 
the  neck  which  may  pulsate  feebly  or  remain  motionless. 

Palpation  may  detect  a  presystolic  thrill  with  a  variable  area  of 
maximum  intensity,  which  may  sometimes  be  felt  at  the  apex  of  the 
heart  at  the  fifth  interspace,  sometimes  outside  the  left  edge  of  the 
sternum. 

Percussion  may  give  lateral  increase  of  the  area  of  dulness. 
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Ausctdtation  discloses  a  presystolic  or  diastolic  murmur  in  a 
tain  proportion  of  cases  ;  according  to  G.  Newton  Pitt,  in  about  oxa 
eighth.     Its  point  of  greatest  intensity  is  at  the  junction  of  the 
or  sixth  interspace  on  the  left  of  the  sternum.     An  epigastric  bn 
is  common. 

These  physical  signs  are  those  of  uncomplicated  cases,  which, 
has  been  stated,  are  rarely  seen. 

Diagnosis. — If  a  presystolic  murmur  is  recognized  with  its  pointy 
of  tnaximum  intensity  in  the  tricuspid  area,  it  may  be  regarded  a^J 
[>athojjnomonic,  but  taking  into  consideration  tJie  fact  that  the  mur- 


Fill.  jX. — .\rea  of  the  tricuspid  presystolic  murmur. 

mur  is  more  frequently  absent  than  present,  and  that  when  present  ^ 
it  IS  most  always  associated  with  other  adventitious  heart-sounds,  ■ 
it  i*  necdlcH**  to  say  that  tlie  diagnosi*;  is  often  impossible  and  \Xi 
many  cases  the  lesion  is  not  recognized  until  revealed  by  post-mor- 
tem examination. 

Prog'noslB. — The  prognosis  is  unfavorable.  The  forecast  of  the 
future  i^^  nrces»ririly  grt-atly  influenced  by  the  presence  of  associated 
IrHi(»ns.     It  will  be  thus  necessary  to  consider  each  case  separately. 

Treatment.-- IVeatment  does  not  call  for  individualization,  as  it 
is  obviously  that  of  mitral  disease,  especially  stenosis  and  tricuspid 
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insufficiency.     Remedial  measures,  however,  are  here  less  likely  to 
prove  beneficial. 

PulmoBary  Insufaciency. 

Insufficiency  of  tJie  pulmonaxy  valve  implies  imperfect  closure 
of  the  valvular  segments  and  reflux  of  blood  during  diastole 
through  the  pulmonary  orifice  into  the  right  ventricle.  It  is  the 
rarest  of  valvular  lesions.  According  to  Guy's  Hospital  Reports, 
extending  over  a  period  of  twenty-four  years,  it  was  found  in  only 
seventeen  cases  out  of  eleven  thousand- 
etiology.^  A  considerable  number  of  the  recorded  cases  are 
congenital  in  association  with  other  deformities  of  the  heart  struc- 
tures. Non -congenital  cases  arise  from  the  effects  of  endocarditis, 
rheumatism,  ulcerative  degeneration,  dilatation  of  the  pulmonary 
artery,  pulmonary  obstruction  and  the  pressure  of  aortic  aneurysm. 
In  some  instances  no  apparent  cause  can  be  found. 

Morbid  Anatomy.— Lesions  of  endocardial  or  degenerative 
origin  follow  the  same  general  line  of  structural  alteration  as  when 
seated  in  the  aortic  area ;  thickening,  induration,  contraction,  adhe- 
sion and  deformity  with  occasional  ulceration  and  perforation. 
Atheroma  or  arterio-sclerosis  involving  the  pulmonic  valve  causing 
insufficiency  has  been  traced  in  several  instances  to  syphilis. 
A rterio-scl erotic  processes  when  seated  in  the  pulmonic  orifice 
may,  by  contraction,  or  other  obstructive  conditions^  interfere  with 
the  action  of  the  valve  and  thus  permit  leakage. 

Dilatation  of  the  pulmonary'  artcr>'  may  also  give  rise  to  regurgi- 
tation. Mechanical  pressure  from  an  aortic  aneurysm  on  the 
valve  may  likewise  interfere  with  its  action  and  form  a  source  of 
incompetency.  It  is  well  to  remember  that  the  valves  on  the  right 
side  of  the  heart  are  less  perfect  in  action  than  those  of  the  left 
(Hunter),  and  a  certain  amount  of  relative  or  functional  incompe- 
tence may  exist.  Sex  does  not  appear  to  influence  the  occurrence 
of  the  lesion. 

Mechanical  Effects  of  the  Lesion. — The  result  of  the  leak- 
age of  the  pulmonic  valve  is  accumulation  of  blood  in  the  right 
ventricle  and  increased  tension  ;  hypertrophy  develops  which  for  a 
time  may  compensate.  All  the  strain,  however,  is  upon  the  right 
ventricle,  which,  being  compelled  to  bear  it  alone,  soon  gives  way, 
whereupon  tricuspid   insufficiency  follows.     As  soon  as  this  lesion 
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is  established  there  follows  the  chain  of  profound  functional  and 
structural  disturbances  attendant  upon  general  systemic  venous 
stasis,  wlu'cli  characterizes  failure  of  the  right  side  of  the  heart. 

Symptoms.— While  some  of  the  text-books  dwell  to  some  ex- 
lent  upon  the  clinical  course  of  pulmonic  insufficiency,  it  must  be 
lid  that  practically  its  symptomatology  is  largely  presumptive. 
'his  cannot  be  otherwise  when  taking  into  consideration  the  Umited 
number  of  opportunities  for  obser\'ation,  and  the  almost  invariable 
presence  of  other  valvular  lesions  in  connection  with  it. 

While  it  is  thus  difficult  to  describe  the  symptoms  with  any  de> 
grrc  of  accuracy,  or  to  estimate  their  effects,  the  presence  of  pul- 
monary insulTiciency  cannot  fail  to  be  attended  with  the  evidences 
of  (J rave  cardiac  disease.  Cyanosis  and  dyspnoea  appear  early, 
heing  .il  first  occasional  and  excited  for  the  most  part  only  by  ex- 
I'ttiiin,  bul  later  both  conditions  are  more  or  less  constant.  Club- 
litng  and  arching  of  the  fingernails  is  a  common  symptom  and  as 
the  lesiiin  advances  malnutrition  becomes  apparent  and  ptiknonary 
iidi-H  linns  may  arise, 

riilmtinary  eumplications,  especially  in  the  form  of  hemoptysis 
and  iiU.u  rli,  appear  earlier  from  the  fact  that  the  compensating  hy- 
|MMhoph\'  of  the  riglit  ventricle  gives  way  more  readily. 

I  lie  pulse  cioes  not  present  any  special  characteristics.  It  may 
\w  nliHv  and  irregular  and  indicati%'e  of  low  pressure. 

l'MV»*lcrAt.  Sir.Ns. — The  physical  signs  depend  chiefly  upon  dila- 
tallnn  an<l  hy[x^rtrophy  and  the  evidences  afforded  by  auscultation, 
I  h.')"  iue  not,  hnvvever,  clear  or  distinctive,  htsptction  may  show 
(lintenhtMi  i*r  the  veins  of  the  neck^  which  sometimes  pulsates.  The 
np«  ?<.btMl  y^^i  the  heart  maybe  observed  to  be  displaced  to  the 
h  II  !*e)'Mntl  the  niammillary  line.  There  may  be  marked  epigastric 
pnlHtiliun,  and  pulsation  in  the  intercostal  spaces  to  the  right  of  the 
iiU?niimi 

f*iiff*titnn  ma>'  discover  a  diastolic  vibratory  thrill  with  the  scc- 
mimI  niiiMid  iind  trmfjrm  the  signs  elicited  by  auscultation. 

/*fttH»,Uitti  may  show  increase  in  the  area  of  dulncss  to  the  right, 
i-xImilHig  In  anil  beyond  the  right  margin  of  the  sternum  when  the 
liyptM trophy  of  ihe  right  ventricle  is  extreme. 

Anuutittfi4)H  may  furnish  a  diffuse  diastolic  bruit  audible  over  a 
wide  area,  but  with  thr  point  of  its  maximum  intensity  in    the  left 
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second  intercostal  space.  It  may  be  transmitted  downward  along 
the  left  border  of  the  sternum,  but  is  not  heard  at  the  apex.  It 
varies  in  character,  being  sometimes  blowing  and  sometimes  harsh. 
Generally  it  is  loud,  displacing  the  second  sound  entirely.  When 
associated  with  a  similar  murmur  of  aortic  origin  it  may  exceed  the 
latter  in  intensity'. 

Diagnosis, ^The  recognition  of  the  lesion  depends  upon  the 
presence  of  a  diastolic  murmur  and  thrill  in  the  second  intercostal 
space  to  the  left  of  the  sternum,  increase  of  the  area  of  dulness  to 
the  right  and  marked  cyanosis  with  more  or  less  dyspnoea. 

In  congenital  cases  the  presence  of  other  anomalies  of  the  heart 
structure  must  be  taken  into  consideration. 

Pulmonary  insufficiency  may  be  confounded  with  insufficiency  of 
the  aortic  valve  and  aneur>^sm  of  the  aorta. 

Aortic  insufficiency  is  the  most  probable  source  of  error,  espe- 
cially as  the  aortic  murmur  may  sometimes  be  found  on  the  left  side 
of  the  sternum  instead  of  its  usual  location  on  the  right.  To  dis- 
tinguish between  the  two  lesions  the  foHowing  characteristics  of 
aortic  insufficiency  should  be  recalled  to  mind :  namely,  its  murmur 
is  transmitted  directly  toward  the  apex  where  it  is  distinctly  audi- 
ble, it  is  heard  over  the  carotid  artery,  and  accompanied  by  the  Cor- 
rigan's  or  water-hammer  pulse  and  capillary  pulsation.  On  the 
other  hand,  pulmonic  insufficiency  is  not  transmitted  directly  to  the 
apex,  it  may  be  transmitted  downward  along  the  left  border  of 
the  sternum,  but  is  not  heard  over  the  apex,  it  likewise  is  inaudi- 
ble over  the  carotids  and  is  never  attended  with  the  water-hammer 
pulse  or  capillar}.'  pulsation.  It  is,  on  the  other  hand,  accompanied 
by  cyanosis,  dyspncea  and  clubbing  of  the  fingernails,  conditions, 
however,  which  may  attend  heart  failure  from  any  lesion. 

Aneurysm  of  the  aorta  may  be  distinguished  from  pulmonic  in- 
sufficiency by  the  fact  that  its  bruit  is  systolic  instead  of  diastolic, 
by  the  irregularity  of  its  murmurs  which  do  not  coincide  exactly 
with  the  heart  action  and  by  the  variety  of  the  localities  in  which 
its  maximum  intensity  may  be  located.  It  is  further  characterized 
by  a  more  extensive  area  of  dulness  which  is  not  confined  to  the 
region  over  the  right  ventricle.  There  may  be  also  pressure  symp- 
toms attending  aneurysm  which  are  never  present  in  association 
with  pulmonic  insufficiency. 
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Prognosis. — The   future  in   cases   of  pulmonic    insufficiency  is 

grave.  The  tendency  to  disturbance  of  the  pulmonary^  circulation 
and  development  of  pulmonary  complications  which  place  additional 
stress  upon  the  right  side  of  the  heart  are  especially  unfavorabk. 
Yet,  notwithstanding  the  strain  upon  it,  the  right  ventricle  may  com- 
pensate in  some  instances  for  a  considerable  period. 

Acute  inflammation  of  the  lungs  and  bronchial  tubes,  whooping- 
cough  and  measles  is  attended  with  the  greatest  danger  in  children 
with  pulmonic  insufliciency.  Frerichs  regards  the  lesion  as  favor- 
able to  the  development  of  tuberculosis. 

Treatment. — The  tendency  to  aftection  of  the  lungs  and  bron- 
chial lubes  and  disturbances  of  the  pulmonary  circulation  should 
be  met  with  special  preventive  measures.  Care  in  regard  to  expo- 
sure, deficient  ventilation,  and  the  vicissitudes  of  climate  should  be 
carefully  enjoined.  As  far  as  the  care  of  the  lesion  is  concerned, 
beyond  particular  attention  to  the  lungs,  the  general  deductions 
will  be  found  to  cover  all  indications.  In  the  case  of  children, 
prophylaxis  of  infectious  diseases,  it  is  needless  to  say,  is  a  matter 
of  much  importance. 

Pulmomc  Obstructioii. 

Pulmonic  obstruction  is  an  impediment  to  the  blood  as  it  flows 
from  the  right  ventricle  into  the  pulmonary  arteries  during  systole. 
It  is  the  most  frequent  congenital  cardiac  defect  and  one  of  the 
rarest  of  acquired  lesions. 

.etiology.— In  cases  which  develop  after  birth  the  same  gen- 
eral causes  are  operative  as  in  other  valvular  affections.  Of  these, 
endocarditis  is  the  most  active  factor  With  a  few  exceptions,  the 
endocardial  inflammation  is  primarily  seated  in  some  other  vsdvt 
from  which  it  extends  to  the  pulmonic.  Von  Wahl  reported  a  case 
in  which  it  was  confined  to  the  pulmonic  valve.  Of  the  infectious 
diseases  which  give  rise  to  endocarditis,  rheumatism,  while  account- 
able for  some  cases,  is  probably  less  proniinently  connected  with 
the  causation  of  pulmonic  stenosis  than  it  is  with  other  forms  of  val- 
vular disease.  Schwalbe  reports  cicatricial  contraction  preceding 
stenosis  of  the  pulmonic  orifice  as  due  to  syphilis.  Another  source 
of  pulmonary  obstruction  is  endarteritis  of  the  pulmonar>'  artery, 
which  has  been  found  in  rare  instances. 
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Among  cases  from  isolated  causes  which  cannot  be  classified  are 
neoplasmata  of  neighboring  organs  which  press  upon  the  valve  struc- 
ture, direct  injury  and  gummatous  infiltration  of  the  pulmonary  ar- 
tery,     In  some  Instances  no  assignable  cause  can  be  recognized. 

Morbid  Anatomy*— According  to  Vimont,  the  changes  are 
confined  to  the  cusps  in  the  greater  proportion  of  cases  (twenty-two 
out  of  thirty-two).*  The  valve  segments  are  usually  found  adher^ 
ent  along  their  margins^  the  union  producing  either  a  sort  of  dia- 
phragm or  a  cone-shaped  mass  which  projects  into  the  pulmonary 
arter>'.  Cases  of  the  latter  type  are  mostly  of  congenital  origin. 
The  structural  alterations  consist,  as  in  other  conditions,  of  thicken- 
ings induration,  rigidity  and  calcification  and  are  attended  with  in- 
comj>etence  as  well  as  obstruction. 

In  association  with  this  condition,  vegetations  may  be  found  on 
the  cusps,  or  their  presence  alone  may  constitute  their  sole  feature, 
forming  a  marked  degree  of  obstruction. 

In  some  cases  the  pathological  process  may  be  seated  beyond 
the  valve  in  the  pulmonar)'  artery,  when  it  will  depend  on  the  pres- 
ence of  arte  no -sclerosis  or  atheroma. 

Paul  describes  a  form  of  obstruction  which  arises  in  the  cornus 
arteriosus,  due  to  ventricular  endocarditis,  which  involves  the  cusps 
by  extension,  and  which  is  associated  in  some  instances  with  a  com- 
munication between  the  right  and  left  ventricle,  caused  by  actual 
perforation  of  the  ventricular  septum  from  myocarditis. 

Mechanical  Effects  of  the  Lesion. — The  resistance  of  the 
obstacle  at  the  pulmonic  orifice  causes  excess  of  blood  in  the  right 
ventricle,  which  accordingly  hypertrophies,  sometimes  becoming 
thicker  than  the  left.  Similar  changes  in  the  right  auricle  result, 
except  £LS  to  the  degree  of  hypertrophy.  Relative  insufficiency  of 
the  tricuspid  valve,  with  systemic  stasis,  in  turn  follows. 

Symptoms, "In  congenital  obstruction  cyanosis  is  marked, 
while  in  acquired  cases  this  does  not  seem  to  be  the  case.  Dyspnoea 
is  usually  absent,  as  the  ventricular  hypertrophy  is  able  to  compen- 
sate for  a  time  and  thus  relieve  the  pulmonary  circulation.  Venous 
stasis  and  cedema  are  also  absent,  or  if  present  are  only  manifest  in 
a  mild  degree.     Clubbing  and  arching  of  the  nails  is  generally  rc- 


*  Twentieth  Century  Practice,  New  York,  1895,  p.  287, 
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gardcd  as  a  marked  symptom.  A  tendency  to  pulmonary  phthisis 
is  a  characteristic  of  pulmonic  obstruction.  This  is  explained  as 
due  to  a  defective  blood -supply.  When  compensation  fails  the 
symptoms  of  general  venous  stasis  follow.  , 

In  congenital  cases  the  associated  anomalies  of  the  heart  majl^ 
for  a  time  compensate  by  relieving  the  right  ventricle  of  the  in- 
creased tension  put  upon  it,  but  in  these  cases  there  is  frequently 
arrest  of  the  general  development,  mental  as  well  as  physical.  The 
countenance  is  apt  to  be  peculiar,  the  eyes  are  unduly  promineni 


Fig,  iq. — ^Area  of  the  pulmonic  systolic  murniuj.      The  dark  drcle  indicates  the 
of  niaxiTnum  intensity,  the  elliplictil  5hiide<I  area,  the  iimhs  of  QUilihiHt)%  the  arroir  dke 
direclion  and  limit  of  transmission  upward. 


and  the  lips  thickened,  while  the  veins  of  the  neck  and  head  ar( 
frequently  turgescent.     The  thorax   is  sometimes  contracted,  t 
praecordial  region  prominent  and  the  abdomen  protuberant.       Pa 
oxysms  of  breath lessness,  haemorrhage  from  the  lungs  or  nose  and 
convulsions  may  occur;   mental  torpor  and  insomnia  are  common. 
Dropsical  symptoms  are  not  usually  marked. 

Physical  SvGSs.—hts/>iY/wN,  as  a  rule,  is  negative,  except  In  coi 
genital  cases,  as  mentioned.     Palpation  shows  a  systolic   murm 
and  thrill  over  the  base  of  the  heart,  extending  in  some  instances 
over  the  praecordium.     Percussion  may  disclose  some  enlarge 
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of  the  normal  area  of  duiness.  Auscultaiian  furnishes  important 
evidence  in  the  presence  of  a  systolic  murmur  over  the  base  of  the 
heart,  with  its  maximum  intensity  in  the  left  second  intercostal 
space,  near  the  sternum.  The  systolic  character  is  decided.  In 
some  instances  the  sound  is  prolonged  to  the  second  sound.  A 
very  important  feature  is  that  while  considerably  diffused,  it  is 
never  heard  over  the  great  arteries  of  the  neck. 

The  murmur  is  described  generally  as  harsh  and  very'  loud. 
Nearness  to  the  surface  is  given,  by  some  obser\'ers,  as  a  feature. 
Paul  states  that  it  is  louder  while  the  patient  is  in  the  recumbent 
posture  than  while  standing  or  sitting.  On  the  other  hand,  it  is 
fainter  when  the  lips  and  nose  are  closed  and  respiration  is  restrained. 

Diagnosis. — -There  appears  to  be  only  one  feature  in  non-con- 
genital pulmonic  obstruction  which  can  be  said  to  be  clearly  dis- 
tinctive^  that  is,  the  existence  of  a  systolic  murmur  over  the  base  of 
the  heart  which  is  not  transmitted  upward  along  the  great  vessels 
of  the  neck.  The  diagnosis  depends  upon  the  recognition  of  this 
sign,  as  others,  such  as  the  point  of  maximum  intensity,  changes  in 
the  heart  chambers  and  subjective  symptoms  are  not  sufficiently 
characteristic  to  be  conclusive. 

In  congenital  cases  the  diagnosis  is  usually  not  difficult.  The 
consideration  of  this  subject  properly  belongs  under  the  head  of 
congenital  malformations. 

The  lesions  which  may  form  a  source  of  confusion  in  diagnosis 
are  aortic  obstruction  and  patent  ductus  arteriosus.  In  the  case  of 
aortic  obstruction  there  is  often  great  difficulty,  especially  as  the 
murmur  of  the  aortic  lesion  is  sometimes  heard  more  distinctly  over 
the  left  of  the  sternum.  The  great  point  of  distinction  Hes  in  the 
fact  that  the  pulmonic  murmur  is  never  propagated  upwards  to  the 
cervical  vessels,  while  that  of  aortic  obstruction  always  is. 

Patent  ductus  arteriosus  may  not  only  resemble  pulmonic  ob- 
struction, but  may  also  be  associated  with  it.  The  presence  of  a 
point  of  maximum  intensity  at  least  two  inches  from  the  mid-ster- 
num and  its  prolongation  beyond  the  second  sound  indicates  patent 
ductus  arteriosus.  Both  these  features  are  absent  in  pulmonic  ste- 
nosis. 

Prognosis.' — Pulmonic  obstruction  is  generally  hopeless.  Most 
cases  die  before  adolescence.     An  exceptional   few  may  arrive  at 
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maturity  or  old  age.  Death  usually  occurs  from  pulmonary 
cedema  resulting  from  cardiac  asthma,  convulsions,  pulmonary  tu- 
berculosis or  catarrhal  pneumonia. 

Treatment. ^ — The  general   methods  will    cover  all    that   can 
done.     The  bronchial  and  pulmonary  afTections  which   arise 
obviously  necessitate  special  measures  for  their  relief.      In  conjunc- 
tion with    internal   cardiac  remedies,  warm   medicated    inhalatio 
will  prove  of  assistance. 


irtr--  I 


Associated  Valvular  Lesions. 

The  fact  that  a  lesion  affecting  a  valve  seldom  results  in  a  sing 
defect,  but  is  usually  at  least  twofold  in  its  result,   lends  a  ve 
practical  aspect  to  the  association  of  valvular  defects.      These  c 
existent   affections  when    situated   in    the   same  valve    are    almo: 
always  the  result  of  the  same  pathological  process.      Insufficiency 
and  stenosis   are  generally  associatedj  although   one  or  the  other 
predominates.     As  a  rule  the  more  distinct  the  murmur  of  incora^ 
petency  the  fainter  that   of  obstruction,  and  the  reverse,      Wlie 
more  than  one  area  of  the  heart  is  implicated  it  is  either  as  the  re 
suit  of  repeated  attacks  of  endocarditis,  or  from  contiguity  wherein 
the  morbid  process  extends  from  one  valve  to  another.     Thus  the 
aortic  valve  may  become  affected  from  the  aortic  side  of  the  mitral 
or  atheroma  may  extend  from  the  aortic  to  the  mitral  valve.    Agai 
the  structural    alterations  which    arise    in  the  heart    muscle,   and 
those  produced  by  the  efiects  of  increased  tension  on  the  valves, 
may  result  in  the  same  conditions.     Thus  mitral  insufficiency  leads 
to  tricuspid  Insufficiency,  and  aoitic  or  pulmonic  insufficiency 
dilatation  and  hypertrophy   of  both  ventricles,  and  ultimately  to 
relative  mitral  antl  tricuspid  incompetence.     The  same  results  may 
follow  aortic  or  pulmonic  obstruction. 

In  some  instances  the  coincidence  of  insufficiency  and  obstructio 
at  the  same  valvular  orifice  may  be  more  beneficial  than  otherwise,' 
as  one  lesion  may  compensate  the  other 

Relative  insufficiency  of  the  mitral  valve  followed  by  aortic  insul 
ficiency  is  in  some  cases  attended  with  beneficial  effects,  as  it  pre 
vents  overdistention  of  the  left  ventricle  and  of  the  arterial  systc 
On  the  other  hand,  mitral  insufficiency  when  secondary  to  ao 
stenosis  is  unfavorable.     While  the  coexistence  of  the  two  lesions 
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generally  regarded  as  more  serious  than  simple  obstruction,  it  is 
less  so  than  incompetence  alone. 

Mitral  Insufficiency  and  Obstruction. 

The  presence  of  mitral  insufficiency  and  obstruction  in  associa- 
tion is  far  rnore  common  than  the  existence  of  either  singly.  As  a 
rule  insufficiency  predominates. 

The  aetiology  and  pathology  of  the  dual  lesion  naturally  par- 
takes of  the  nature  of  both  insufficiency  and  obstruction,  and  inas- 
much as  it  is  of  greater  frequency,  it  follows  that  the  various  genetic 
factors  are  more  active  in  its  causation  than  they  are  in  either  of  the 
individual  valvular  defects. 

Endocardial  inflammation  plays  a  more  important  part  than  de- 
generation,  but  frequently  the  onset  of  the  combined  lesion  is  in- 
sidious and  obscure  and  sometimes  it  is  impossible  to  trace  it  to  a 
definite  cause. 

The  anatomical  changes  are  generally  more  grave  than  in  either 
insufficiency  or  obstruction  alone,  the  auricle  is  more  intensely  af- 
fected and  undergoes  decided  dilatation  and  hypertrophy,  some- 
times the  walls  are  very  thin  and  there  is  dilatation  %vithout  hyper- 
trophy. It  can  be  readily  seen  how  the  pathological  processes 
which  have  been  previously  discussed  would  produce  a  twofold  defi- 
ciency. The  result  of  these  changes  in  a  general  way  may  be  found 
to  consist  of  vegetations  upon  the  surface  of  the  valves  which  pre- 
vent complete  adaptation  of  the  segments  over  the  orifice,  and  at 
the  same  time  act  as  obstructions  to  the  blood-current ;  in  contrac- 
tion, shrinkage  and  thickening  of  the  cusps  and  chordae  tendineae 
with  roughening  of  the  valve  surfaces,  whereby  the  action  of  the 
valve  is  not  only  prevented,  but  the  segments  are  caused  to  protrude 
as  obstructions,  frequently  in  a  condition  of  fusion  or  blending, 
at  the  same  time  there  may  be  infiltration  around  the  orifice,  which 
in  turn  causes  narrowing  of  the  same  and  loss  of  mobility  of  the 
segments. 

The  chnical  course  naturally  shows  the  symptoms  of  both  insuffi- 
ciency and  obstruction,  but  the  equilibrium  of  compensation  is  often 
more  readily  unbalanced  and  grave  disturbances  appear  earlier  than 
in  either  single  process. 

Auscultation  reveals  a  presystolic  or  diastolic  murmur  as  well  as 
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a  systolic  sound  ;  both  are  heard  with  the  greatest  intensity  at 
apex.  In  most  instances  the  systolic  murmur  of  insufficiency  pr< 
dominates  to  such  a  degree  over  the  presystolic  murmur  as  to 
render  the  latter  difficult  of  detection.  In  these  conditions  the 
more  rapid  development  of  dilatation  of  the  left  auricle,  the  pres- 
ence of  decided  accentuation  of  the  second  pulmonic  sound,  which 
is  usually  more  marked  in  the  double  lesion,  the  irregularity  of  the 
heart  action  and  the  more  decided  development  of  dilatation  and 
hypertrophy  of  the  right  ventricle  points  to  the  presence  of  a  com- 
bined lesion. 

The  condition  of  the  patient  durin|^  the  progress  of  the  disease  u 
attended  with  more  distress  and  suflering  than  in  any  otJier  combi- 
nation of  valvular  deficiencies.  ^M 

The  prognosis  is  more  grave  than  m  either  insufficiency  or  ob^" 
struction. 

Treatment  does  not  call  for  any  specialization. 


°^ 


Aortic  Insufficiency  and  Obstruction. 

As  in  the  case  of  the  mitral  orifice,  aortic  lesions  arc  more  gen- 
erally encountered  in  association  than  singly.  The  pathology,  *eti* 
ology  and  clinical  course  of  the  combined  lesions  necessarily  con- 
sist of  a  blending  of  the  conditions  common  to  both,  with  a  tendency 
to  increased  severity.  The  physical  signs  sometimes  reveal  the 
predominance  of  one  murmur,  sometimes  another.  The  fact  that 
both  lesions  may  be  present  and  only  one  recognizable  is  an  im- 
portant  feature.  This  t>ccurs  more  frequetitly  in  the  instance  of 
the  diastolic  or  regurgitant  murmur  which  may  be  absent  in  con- 
ditions of  excessive  stenosis,  sometimes  in  association  mitral  dis- 
ease. Again,  a  systolic  murmur  in  the  region  of  the  aortic  valve 
may  be  caused  by  changes  in  the  walls  of  the  ascending  aorta  and 
not  by  stenosis.  The  possibility  of  mistaking  aneurysm  of  the 
arch  of  the  aorta  which  is  attended  with  a  double  murmur,  of  which 
the  systolic  portion  is  due  to  the  roughness  of  the  aorta  and  the 
walls  of  the  aneurysm  and  the  diastolic  arises  from  the  rclati 
insufficiency  due  to  dilatation  of  the  aortic  orifice,  is  an  iniporta 
consideration.  The  difference  may  be  recognized  by  the  fact 
in  aneur>'sni  there  is  less  hypertrophy  of  the  heart  than  in  aprtic 
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disease,  the  patient  is  usually  older,  there  is  no  histor>^  of  rheuma- 
tism and  there  are  often  other  characteristic  symptoms. 

In  treatment,  as  the  obstruction  is  usually  the  less  disturbing  ele- 
ment, the  conditions  arising  from  incompetence  will  demand  more 
attention- 
Other  valve  lesions  which  are  found  in  association  with  more  or 
less  frequency  are  aortic  insufficiency  and  mitral  obstruction,  insuf- 
ficiency of  both  mitral  and  aortic  valves,  mitral  insufficiency  and 
aortic  obstruction,  obstruction  of  both  the  mitral  and  aortic  valves, 


Fft;.  30. — Percentage  *»f  the  freriueitcy  of  occurrence ,  according  to  San&om,  of 
aiiamic  inummrs  as  ihey  occur  fit  ihe  various  valvular  nxcMS. 

tricuspid   lesions  with    mitral   insuflFiciency^  or  obstruction  or  with 
aortic  lesions. 

It  is  scarcely  necessary  to  discuss  each  of  these  conditions  separ- 
ately. It  suflfices  to  say  that  while  the  presence  of  one  valvular 
defect  necessarily  modifies  the  clinical  course  and  physical  signs  of 
other  coexisting  lesions,  the  characteristic  murmur  of  each  must  in 
most  instances  be  recognized  before  a  diagnosis  would  be  war- 
ranted. The  predominating  lesion  should  first  be  determined,  then 
the  others  together  with  the  secondary  structural  changes  in  the 
heart  which  will  correspond  in  must  cases  with  the  chief  lesion.  It 
is  well  to  recall  in  this  connection  that  mitral  affections  are  more 
frequently  secondary  to  aortic,  and  tricuspid  to  mitral. 
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ANEUBYSM  OP  THE  VALVES. 

Aneur^'sm  of  the  valves  of  the  heart  is  a  circumscribed  saccul 
tion  on  the  surface  of  a  valve  segment.  The  lesion  is  essentially  a 
part  of  some  other  pathological  process  and  is  not  recognizable 
during  life.  Two  forms  are  found  :  namely,  that  in  which  the  whole 
thickness  of  the  valve  is  affected  and  that  in  which  one  of  the  lamel* 
l3e  has  become  ulcerated  allowing  the  other  to  be  pushed  before  it 
by  the  blood -pressure.  The  latter  is  usually  the  result  of  acute 
ulcerative  endocarditis,  although  it  sometimes  is  found  in  chronic 
conditions. 

Valvular  aneurysms  vary  in  size  from  that  of  a  pea  to  a  pigeon's 
egg,  and  are  almost  always  situated  with  their  orifices  tov^^ard  the 
greatest  amount  of  blood -pressure.  Those  on  the  aortic  valve 
open  toward  the  aorta  and  project  into  the  left  ventricle,  while  those 
on  the  mitral  vatve  open  toward  the  left  ventricle  and  project  into 
the  left  auricle.  The  mitral  valve  is  their  most  frequent  seat  and  it 
usually  contains  the  larger  varieties.     (Foster.) 

Valvular  aneurysms  vary  in  shape  and  number,  but  are  gfenerally_ 
round  and  single.     The  valves  of  the  right  side  of  the  heart 
seldom  affected. 

The  usual  termination  Is  rupUjre  followed  by  extensive  insul 
ciency.    Sometimes  the  aneurysm  is  found  filled  with  coagula. 

There  are  no  definite  symptoms  indicative  of  the  presence  of  val- 
vular aneur>'sms  and  they  may  give  no  sign  until  rupture  occurs. 
Aneurysm  of  the  aortic  valve,  however,  may  cause  a  soft^  systolic 
murmur  which,  on  rupture,  is  attended  with  a  murmur  of  insuffi- 
ciency. When  situated  on  the  mitral  valve  they  generally  fail  to 
give  rise  to  any  sign  until  rupture,  when  insufficiency  suddenly 
appears. 


SECTION  IV. 

DESEASES  OF  THE  MYOCARDIUM, 


MYOCARDITIS. 


Myocarditis  is  inflammation  of  the  heart  muscle.  It  occurs  tn 
two  forms,  the  acute  and  chronic,  but  these  two  types,  in  their  ori- 
gifii  pathology  and  clinical  course,  have  little  in  common. 

Chronic  myocarditis  is  considered  under  the  title  of  Fibroid 
Degeneration, 

Acute  Myocarditis, 

Acute  myocarditis  occurs  in  three  varieties  :  the  interstitial,  the 
parenchymatous  and  the  purulent  (abscess  of  the  myocardium). 

-ffitiology. — The  disease  is  a  secondarj^  affection,  and  arises  in 
connection  with  acute  infectious  and  septic  fevers,  namely,  acute 
rheumatism,  scarlet  fever,  diphtheria,  smallpox,  pneumonia,  er^'sipe- 
las,  malaria,  cerebro-spinal  meningitis,  typhoid,  pyaemia  and  septi- 
caemia. In  rare  instances  it  has  been  found  in  association  with 
gonorrhoea.  Its  occurrence,  on  the  other  hand,  with  the  infectious 
fevers  is  not  unusual.  There  is  reason  to  believe  that  it  may  be 
caused  by  the  severe  form  of  influenza  or  la  grippe. 

When  secondaiy  to  rheumatism  it  is  the  result  of  extension  of 
the  inflammatory  processes  of  the  en  do-  and  pericardium  to  the 
heart  muscle.  In  other  forms  it  is  caused  by  the  toxic  condition 
of  the  blood  acting  directly  on  the  myocardium  or  by  the  deposit 
of  infected  emboli  in  its  tissues. 

Males  are  more  prone  to  the  affection  than  females. 

Morbid  Anatomy. — ^The  pathological  changes  may  be  either 
general  or  localized  ;  more  commonly  they  are  the  latter,  being 
confined,  as  a  rule,  to  one  point.  The  usual  seat  is  apex  of  the 
left  ventricle.  During  fcetal  life  the  right  ventricle  appears  to  be 
the  point  affected.     The  auricles  generally  escape. 
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In  the  interstitial  form  which  is  more  commonly  observed  in  as- 
sociation with  acute  pericarditis  and  infectious  diseases^  the  struc- 
tural alterations  show  swelling  and  small,  round  cell  and  leuco- 
cyte infiltration  of  the  intermuscular  connective  tissue.  The  blood- 
vessels may  be  dilated  and  the  muscular  fibres  the  seat  of  granular, 
fatty  or  hyaline  degeneration.  In  the  instance  of  pyaemia  the 
may  be  infiltrated  pus  cells  which  are  confined  to  the  fnterstitial 
tissues.  The  more  frcfjuent  examples  of  these  changes  are  found 
in  typhoid  fever,  acute  endocarditis  and  diphtheria.      In   some  in^ 


a]~ 


A.. 


Fl<J.  ji. — Acute  suppurative  myocarnHds.     The  wall  of  ihe  left  ventricle  is   laid 
and  the  Mclions  sepiiniteci,  showing  the  presence  of  an  nbscess  cavity »  A.      The  case  was 
one  of  puerperal  sepiiciumia. 


Stances  the  inflammation  may  be  the  starting-point  of  fibrous  or 
chronic  myocarditis. 

The  parenchymatous  variety  is  also  encountered  in  endocarditis, 
pericarditis  and  infections  of  various  forms.  The  muscular  fibres 
of  the  parenchyma  of  the  heart  undergo  a  granular  degencratioi 
with  increase  in  their  nuclei.  The  muscular  structures  are  soft 
ened  and  present  a  pale,  turbid  appearance.  These  changes  ai 
not  generally  localized.  Sometimes  the  granular  change  is  so 
treme  that  no  trace  of  the  striae  can  be  detected.  This  is  due 
the  effect  of  the  toxi nes  and  is  clearly  observed  in  typhoid  fevt 
and  other  infectious  diseases,  especially  when  prolonged. 

In  [)urulent   myocarditis  necrosis  of  the  tissues  over  large  and 
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small  foci  with  abscesses  are  the  characteristic  features.  The  ab- 
scess formations  are  in  most  cases  multiple  and  are  liable  to  rup- 
ture into  the  heart  cavities  or  pericardium.  Thus  the  abscess  con- 
tents may  be  discharged  into  one  of  the  heart  chambers,  find  its 
way  into  the  circulation  and  form  the  starting-points  of  emboli  in 
other  parts  of  the  body.  The  pressure  of  the  blood  upon  the  wall 
of  the  abscess  cavity  may  in  turn  produce  aneurysmal  dilatation  or 
rupture.  The  former  contingency  is  most  frequent.  The  local 
effect  of  these  abscesses  may  in  rare  instances  produce  profound 
changes  by  involving  a  valve  or,  by  burrowing  between  the  two 
sides  of  the  heart,  result  in  a  fistulous  opening.  In  rare  instances 
the  abscess  may  become  encysted  and  undergo  calcification. 

Symptoms* — The  clinical  features  of  acute  myocarditis  are 
those  of  cardiac  cnfceblcment.  There  is  lack  of  any  distinctive 
characteristics.  The  onset  of  the  affection »  as  a  rule,  is  insidious 
and  indefinite,  although  sometimes  it  is  attended  with  rigors  and  a 
pronounced  rise  of  temperature.  In  some  cases  there  may  be 
nausea,  vomiting  and  pain  around  the  region  of  the  heart.  The 
pulse  is  small,  feeble,  rapid  and  irregular.  There  is  dyspncea,  palpi- 
tation, praecordial  distress,  paroxysms  of  syncope  and  sometimes 
dropsy.  When  in  the  course  of  an  acute  infectious  disease  such  a 
combination  of  symptoms  appears,  the  presence  of  acute  myocar- 
ditis may  be  suspected. 

Complications  in  the  form  of  acute  pulmonary  affections  with 
bronchitis  and  pulmonary  oedema  or  pleuritic  effusion  may  occur. 
Nephritis  with  diminution  in  amount  of  urine  e.vcreted  and  albu- 
minuria may  also  complicate  the  condition.  Nervous  phenomena 
as  in  all  forms  of  serious  disease  of  the  heart  are  common. 

Among  acute  affections  myocarditis  occurs  most  frequently  in 
diphtheria^  where  it  usually  develops  somewhat  late  in  the  disease, 
that  is,  after  the  sixth  day.  It  is  more  common  among  older  chil- 
dren and  adults.  In  typhoid  fever  also  the  afiectton  is  of  late 
appearance  ;  in  scarlet  fever,  it  may  set  in  early. 

The  course  of  the  disease  is  usually  confined  to  a  week.  Death 
commonly  occurs  from  extreme  weakness  of  the  heart,  but  it  may 
sometimes  be  due  to  rupture  of  its  walls.  In  some  cases  cerebral 
and  pulmonary  complications,  especially  cedema,  may  be  the  im- 
mediate cause  of  death. 
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Diagnoels, — On  account  of  the  comparative  infrequency  of  the 
aftection»  the  similarity  of  its  symptoms  to  those  of  other  cardiac 
diseases,  and  in  some  instances  the  marked  latency  of  its  clinical 
phenomena^  the  diagnosis  is  diflFicult  and  often  impossible. 

When  in  the  course  of  a  disease  with  which  acute  myocarditis 
may  arise  as  a  complication,  for  example,  acute  rheumatism,  or  any 
of  the  acute  sp>ecific  or  septic  fevers,  there  is  rapid  development  of 
failing  heart  power,  the  presence  of  acute  inflammation  of  the  heart 
muscle  may  be  presumed.  I 

The  diflTerential  diagnosis  is  more  theoretical  than  practical. 

Prognosis. — ^Since  the  question  of  diagnosis  is  vague,  that  of 
prognosis  must  be  more  or  less  speculative.  In  the  superficial 
forms  associated  with  pericarditis  and  in  mild  cases  complicating 
typhoid  fever  the  outlook  is  generally  favorable.  But  in  the  severe 
t)'pes,  especially  those  arising  from  septicaemia  or  pyaemia,  the  con- 
dition is  hopeless.  These  cases  usualh^  terminate  fatally  within  a 
few  days.     In  some  death  is  sudden. 

Treatment.— Absolute  rest  must  be  rigidly  enforced.  The  pa- 
tient should  lie  in  the  recumbent  posture,  perfectly  quiet,  not  making 
the  slightest  effort. 

Remedies  directed  to  combat  the  adynamic  condition  constitute 
the  line  of  treatment,  notably  arsenic,  muriatic  acid,  iodide  of  ar- 
senic, rhus,  phosphorus  and  the  snake  poisons.  The  diet  should 
be  stimulating  and  nutritious  and  alcohol  should  be  used  freelv. 
For  the  failing  heart  strychnine  may  be  administered  hypodermi- 
cally.      Digital  if!  is  generally  unsatisfactory. 

HYPERTROPHY  OF  THE  HEART. 

Synonyms. — -Stmpie  Hypertrophy ;  Hypertrophy  ivith  Compensatn^ 

DiiatatiotL 

Cardiac  hypertrophy  is  an  overgrowth  of  normal  tissue  in  the 
heart  muscle  attended  with  increase  of  weight.  It  is  an  cflTort  of 
nature  to  meet  and  overcome  morbid  conditions  and  is  therefore 
a  conservative  process.  There  is,  however,  decided  dissent  from 
this  view  on  the  part  of  certain  modern  physiologists,  who  regard 
it  essentially  as  a  morbid  process.  There  are  two  forms.  Simple 
hypertrophy,  that  in   which  there  is  increase  in  the  heart  muscle 


DISEASES  OF  THE  MYOCARDIUM. 


325 


without  changes  in  the  chambers,  and  hypertrophy  with  dilatation, 
that  in  which  there  is  increase  in  the  heart  muscle  with  a  propor- 
tionate enlargement  of  the  chambers.  The  latter  is  also  called 
compensative  hypertrophy  and  corresponds  to  the  old  classification 
of  eccentric  hypertrophy.  Tht-  concentric  variety  described  by 
Bertin  is  not  now  recognized.  Many  modern  writers  regard  it  as 
a  post-mortem  change. 

Hypertrophy  may  be  limited  to  the  walls  of  a  single  chamber,  to 
the  walls  of  one  side  of  the  heart,  or  it  may  involve  the  entire  organ. 

When  there  is  obstruction  to  the  general  circulation  the  left  ven- 
tricle becomes  the  seat  of  hypertrophy  ;  when  it  is  in  the  lungs, 
either  direct  or  indirect,  the  right  ventricle  hypertrophies;  when 
tliere  is  stenosis  of  the  auriculo-ventricular  orifice  the  auricles 
enlarge.  Hypertrophy  is  more  pronounced  among  males  than 
females. 

.etiology. ^The  causes  which  give  rise  to  hypertrophy  of  the 
heart  include  those  conditions  which  tend  to  augment  its  muscular 
activit}-.  The  active  factor  is  increase  of  resistance  arising  from 
obstructive  influences  in  the  circulatory  system,  the  source  of  which 
may  be  in  the  heart  itself,  in  the  arterial  circulation,  in  the  state  of 
the  blood,  in  diseases  of  other  organs  and  morbid  conditions  of  the 
nervous-system.  The  increase  in  size  of  the  heart  is  approximately 
in  proportion  to  the  additional  amount  of  work  put  upon  it. 

The  most  frequent  source  of  cardiac  hypertrophy  is  the  heart 
itself,  namely,  the  various  lesions  of  the  valves  and  orifices.  The 
abnormal  resistance  which  these  conditions  exert  against  the  blood- 
flow  would  result  in  more  profound  disturbance  of  the  circulation, 
if  not  speedily  minimized  by  the  additional  effort  of  that  part  of  the 
heart  behind  the  area  of  resistance.  The  overworked  portion  soon 
becomes  hypertrophied  and  adapts  itself,  for  a  time  at  least,  to  the 
altered  conditions  ;  hence,  compensatory  hypertrophy.  Thus,  in- 
sufficiency and  obstruction  of  the  mitral  valve  cause  hypertrophy 
of  the  right  ventricle  by  increasing  the  resistance  in  the  pulmonary 
circuit,  and  insufficiency  and  obstruction  of  the  aortic  valve  cause 
directly  hypertrophy  of  the  left  ventricle,  which  in  the  case  of  in- 
sufficiency is  more  marked  than  in  other  valvular  lesions.  In 
aortic  regurgitation  sometimes  the  left  ventricle  becomes  enor- 
mously distended,  constituting  the  cor  botnuum, 
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With  mitral  insufficiency  additional  changes  arise.  During  dias- 
tole of  the  left  ventricle  there  flows  into  it  the  accumulated  blood 
of  the  dilated  auricle.  This  causes  the  ventricle  to  dilate  and  leads 
to  hypertrophy  ;  thus  mitral  insufficiency  causes  hypertrophy  ofj 
both  ventricles. 

Lesions  of  the  pu]monar>'  valve  give  rise  to  anatomical  condi- 
tions similar  to' those  of  the  aortic.  Both  pulmonic  insufficiency 
and  stenosis  lead  to  hypertrophy  of  the  right  ventricle,  Tricuspidj 
defects,  which  are  also  uncommon,  with  the  exception  of  relative 
insufficienc}',  cause  similar  changes,  insufficiency  leading  to  right 
ventricular  hypertrophy.  It  is  difficult  to  define,  the  effect  of  tri- 
cuspid stenosis,  as  it  seldom,  if  ever,  exists  alone  and  its  secondary' 
effects  have  thus  not  been  studied.  It  would  seem,  hov^^ever.  thi 
the  lesion  would  result  in  hypertrophy  of  the  right  auricle. 

Another  source  of  hypertrophy  connected  with  the  heart  is  the 
presence  of  old  pericardial  adhesions.  In  the  case  of  adherent 
pericardium,  hypertrophy  of  both  ventricles  may  result,  more  par- 
ticularly the  left.  The  constant  accompaniment  of  valvular  defects; 
wilii  adherent  pericardium  renders  it  difficult  to  speak  definitely  ii 
regard  to  the  influence  of  the  latter  upon  hypertrophy. 

An  important  group  of  potential  factors  includes  those  condT- 
tions  which  produce  increased  tension  in  the  vascular  system, 
namely,  arterio-sclerosis,  dietetic  errors,  morbid  conditions  of  the 
blood,  disease  of  the  kidneys,  pregnancy,  muscular  strain,  diseases 
of  the  lungs  and  deformities  of  the  chest.  Arterio-sclerosis,  being 
essentially  an  affection  of  advanced  years,  it  follows  that  the  con- 
ditions of  cardiac  hypertrophy  to  which  it  gives  rise  belong  to  that 
period  of  life.  In  the  degenerative  processes  which  characteri; 
its  presence  the  walls  of  the  vessels  lose  their  elasticity  and  power' 
of  osmosis,  thus  directly  increasing  the  blood-tension.  This  in- 
crease of  pressure  acts  directly  upon  the  heart  which  undergoes  a 
compensatory  hypertrophy  similar  to  that  which  develops  with  val- 
vular diseases. 

Dietetic  errors,  by  increasing  the  quantity  and  altering  the  quaU 
ity  of  the  blood,  raise  the  arterial  tension  and  thus  lead  to  hyper 
trophy.      It  is  claimed  that  plethora  in  itself  is  a  sufficient   caus4 
and  that  the  ingestion  of  excessive  amounts  of  food  and  fluid  whicho 
augments  the  volume  of  blood  and  even  enriches  it  in  hemoglobin 
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acts  in  this  way.  Arguing  from  the  fact  that  certain  lower  animals 
in  which  nutrition  has  been  crowded  for  fattening  purposes,  as,  for 
example,  the  goose  and  pig,  do  not  evince  evidence  of  cardiac 
hypertrophy,  it  is  denied  that  over-nutrition  or  plethora  alone  can 
act  as  a  cause.  There  can  be  no  doubt,  however,  that  when  to 
these  habits  are  added  those  of  alcoholic  indulgence,  they  e.xcrt  an 
active  influence. 

The  excessive  use  of  alcohol  acts  in  causing  arterio-sclerosis  by 
giving  rise  to  abnormally  high  tension  in  the  circulation  and  by 
augmenting  the  volume  of  the  blood.  Of  all  alcoholic  beverages, 
beer  is  the  most  active  in  the  causation  of  hypertrophy  of  the 
heart.  This  is  doubtless  due  not  alone  to  the  effects  of  the  alcohol 
it  contains,  but  also  to  the  amount  of  fluid  ingested  and  the  presence 
of  carbonic  acid  gas  and  the  potash  salts.  Statistics  show  a  greater 
mortality  from  diseases  of  the  heart  in  beer  drinkers  than  in  non- 
beer  drinkers.  In  Germany,  the  expression  "  beer  heart  *'  is  in 
use,  illu.strating  somewhat  forcibly  the  connection  between  cause 
and  effect.  After  beer,  brandy,  whiskey ^  wine,  coffee  and  tea»  in 
the  order  named,  act  as  excitants  of  hypertrophy,  the  stronger  al- 
coholics tending  to  the  formation  of  arterio-sclerosis,  the  wine  to 
increase  in  the  quantity  of  the  blood.  It  should  be  borne  in  mind 
that  the  ingestion  of  all  fluids,  even  of  water,  temporarily  increases 
the  blood-pressure. 

Increased  resistance  may  also  arise  from  morbid  conditions  of  the 
blood,  the  result  of  faulty  metabolism,  notably  in  conditions  of 
litha^mia  and  gout.  Diabetes  has  the  same  tendency.  Nephritis, 
both  acute  and  chronic,  is  frequently  attended  with  cardiac  hyper- 
trophy. In  the  acute  and  subacute  varieties  it  is  more  common 
when  the  lesions  are  of  scarlatinal  origin.  In  these  instances  there 
are  no  chronic  arterial  changes  and  the  increase  in  blood-pressure 
arises  apparently  from  obstruction  to  the  onward  flow  of  blood  in 
the  capillaries.  The  cause  of  this  obstruction  is  probably  the  re- 
tention of  excrementitious  matter  which  acts  through  the  vasu-motor 
centres  upon  the  middle  layer  of  the  vessels. 

In  chronic  nephritis  hypertrophy  of  the  left  ventricle  occurs  in 
both  the  parenchymatous  and  interstitial  forms  of  the  disease^  but 
is  much  more  frequently  encountered  in  the  latter,  of  which  it  con- 
stitutes an  important  symptom.     In  many  cases  the  increase  is  ex- 
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cessive  and  includes  the  musculi  papillares.  As  the  conditioTi 
advances  the  muscular  and  fibrous  coatings  of  the  arteries  become 
involved  and  the  process  of  hypertrophy  affects  the  right  side  of 
the  heart  as  well  as  the  left,  A  hard,  wiry  pulse  in  the  absence  of 
acute  febrile  disturbances  or  evident  lesion,  especially  if  there  is  ac- 
centuation of  the  second  aortic  sound,  should  always  excite  the  suj 
picioo  of  interstitial  nephritis.  The  hypertrophic  changes  of 
left  ventricle  set  in  early. 

Bright  attributed  the  change  in  the  heart  wall  to  either  a  morbid 
stale  of  the  blood  which  causes  an  abnormal  stimulus  of  the  orga 
or  to  an  increased  activit>'  which  the  heart  is  called   upon  to  exe 
in  order  to  propel  the  blood  through  distal  vessels  which  have  u 
dergone  contraction,  thus  presenting  a  chemical  and  mechanl 
theory. 

Since  Bright's  time,  many  theories  have  been  advanced   to  e 
plain  the  phenomena  of  cardiac  hypertrophy  with  chronic  nephriti 
Traube,  in  1856,  published  a  |>aper  endorsing  Bright's  mechani 
theory.    Me  regarded  hypertrophy  as  associated  with  cirrhotic  ki 
ney  and  explained  its  origin  as  due  to  the  obliteration  of  the  ren; 
vessels  whereby  additional  work  was  put  upon  the  heart.     Johnson 
maintained  that  retention  of  toxic  matter  caused  the  muscular  coa 
ings  of  the  arterioles  to  become  thickened  and  spasmodically  coi 
tracted,  with  consequent  increase  of  tension  and  pressure  in  the  left 
ventricle.     He  also  held  that  tlie  walls,  not  only  of  the  vessels 
the  kidneys  and  arterioles,  but  also  of  many  other  tissues  were  i 
volved  in  a  process  of  thickening  arising  from  hypertrophy  of  the 
muscular  fibres.*     Hamilton  holds  that  diminished  specific  gravity 
of  the  blood  might  be  the  source  of  obstruction  in  the  peripheraj 
circulation,  explaining  that  the  red  corpuscles  are  thereby  allowed 
to  mix  with  the  leucocytes,  which  under  normal  conditions    lie  in 
close  contact  with  the  walls  of  the  vessels,  and  in  this  w^ay  give  rise 
to  more  or  less  friction.     This  theory  finds  support  from  analogous 
conditions  in  anremia^  especially  in   the  chlorotic  form,  when   the 
pulse  is  high  and  the  left  ventricle  possibly  hypertrophied.      But  in 
other  cases  of  anaemia  there  may  be  low  pulse  and  dilatation  of  the 
ventricle.     These  opposing  conditions  can  be  accounted  for  by  n 

*  Guy'i  Hocpitml  Reports. 
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garding  the  nutrition  of  the  heart  muscle  in  the  former  to  be  fairly 
good  and  in  the  latter  to  be  the  reverse.  In  this  connection  it 
should^  however,  be  borne  in  mind  that  density  of  the  blood  is  not 
the  only  factor  which  must  be  taken  into  consideration  in  ana:^mia, 
for  the  blood-corpuscles  undergo  changes  which  impair  their  func- 
tions to  a  greater  or  less  extent. 

The  views  of  eminent  observers  on  this  subject  might  be  quoted 
at  still  further  length  with  a  corresponding  divergence  of  opinion, 
but  all  agree  that,  whatever  may  be  its  causation,  the  source  of 
hypertrophy  of  the  left  ventricle  in  Bright' s  disease  is  some  form 
of  increased  resistance,  the  exact  nature  of  which  remains  a  matter 
of  doubt. 

Cohnheim  maintained  that  the  activity  of  the  renal  circulation 
depends  upon  the  quantity  of  material  for  secretion  which  the  blood 
contains  and  not  upon  the  absence  of  sufficient  biood  in  the  kid- 
neys, inferring  that  if  any  structural  change  occurred  by  which  the 
integrity  of  a  part  of  the  kidneys  was  impaired,  a  greater  amount 
of  pressure  would  be  required,  and  in  consequence  greater  effort 
would  be  called  for  on  the  part  of  the  left  ventricle.  Thus  the  hy- 
pertrophy was,  in  this  sense,  compensatory.  An  important  fact 
which  must  not  be  overlooked  is  that  endarteritis  obliterans  is  not 
infrequently  associated  with  chronic  disease  of  the  kidneys. 

Pregnancy  is  a  cause  of  hypertrophy.  This  fact  has  been  dem- 
onstrated by  Larcher  and  corroborated  by  other  observers.  The 
condition  is  more  marked  in  young  and  robust  women  and  least  so 
in  those  poorly  nourished.  The  increase  involves  both  ventricles 
and  the  size  of  the  cavities,  but  is  more  marked  in  the  left.  It  be- 
gins with  the  first  month  of  pregnancy  and  continues  up  to  its  ter- 
mination, when  it  subsides  and  a  normal  condition  is  re-established. 
The  condition  is  attributed  to  the  presence  of  an  increased  quantity 
of  blood  made  necessary  by  the  additional  demands  put  upon  the 
circulation  for  the  nutrition  of  the  ftetus,  mammae,  uterus  and  pla^ 
cental  circulation. 

Muscular  exertion  is  a  common  cause  of  hypertrophy  and  is  ob- 
viously more  frequently  observed  among  those  whose  occupations 
require  .severe  and  continued  physical  effort.  Among  athletes,  as 
is  well  known,  cardiac  hypertrophy  is  also  common.  Under  the  in- 
fluence of  unusual  muscular  exertion  the  heart  may  at  first  respond 
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from  its  reserve  force,  but  sooner  or  later  the  continuous  increased 
cflTorts  result  in  an  augmentation  of  its  muscular  structure.  In 
some  instances  the  demands  are  sudden  as  well  as  excessive.  This 
may  occur  from  lifting  heavy  weights  or  from  some  other  violent 
exertion  whereby  the  walls  of  the  heart  arc  strained  and  insuffi- 
ciency results.  Under  these  conditions  the  hypertrophic  process 
which  follows  is  more  rapid,  and  frequently  the  heart  is  weakened 
|XTm:incntly. 

Emphysema,  asthma,  chronic  catarrhal  processes,  interstitial 
pneunn*nia  ^nd  fibroid  phthisis  are  almost  always  associated  wilh 
hyi)ertii»phy  of  the  ri^ht  ventricle.  This  is  pre-eminently  true  in  the 
ca»c  of  en^physema.  In  other  instances  the  dilatation  of  some  of  the 
blood-vessels  and  the  diminution  of  the  calibre  of  others  from  com- 
[ircHsion  obviously  sets  up  an  obstacle  to  the  blood-current,  the  in- 
evitable result  of  which  is  hypertrophy  of  the  right  ventricle. 
Asthma,  chronic  bronchitis  and  interstitial  pneumonia  arc  attended 
with  similar  results.  The  conditions  known  as  fibroid  phthisis  and 
Htonc'Culler's  lun^  are  notable  causes. 

Pulmonary  tuberculosis  seldom  causes  hypertrophy  of  the  heart, 
on  the  contrar)-.  the  organ  sometimes  undergoes  atrophy.  But  in 
prohmget!  t>"pes  of  the  disease  attended  %vith  periods  of  latency 
Willi  lUiire  or  less  shrinkage  and  induration  of  the  lung,  Iv 
trophy  may  develop. 

Conditions  arising  from  disturbances  of  the  nervous-system  are 
the  Hource  of  cardiac  hypertrophy.  Emotional  influences,  such  as 
lonfcj-cnntin ued  mental  strain  and  worr>%  by  exciting  the  heart  to 
l^reater  activity  may  have  this  result.  Graves'  disease  is  frequently 
<ilh'iulfd  with  ln'iK:rlrophy  which  soon  goes  on  to  dilatation.  Tachy- 
taului  in  nllu-r  cunditions  or  from  any  cause  may  likewise  lead 
ilihiladon. 

Mechanical  pressure  is  an  element  in  the  causation  of  cardtj 
U>p«  rtfiiphy.  This  occurs  most  frequently  in  deformities  attendinj 
|iy'|ihMNi*4  and  scoliosis.  In  pronounced  cases  of  this  type  there 
Kuniiniilv  mtire  or  less  pressure  upon  the  pulmonary  artery  and  its 
lifMMilii'M  which  produces  obstruction  and  stasis  of  the  right  side  of 
ihii  iHHit.  I'ressure  from  swelling  of  the  bronchial  and  mcdiastin; 
||Uih)m  iiuiy  produce  the  same  results. 

i^iMifritital  contraction  of  the  aorta  may  prove  a  source  of  hypei 
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trophy.  Normally  the  vascular  system  is  in  a  certain  proportion 
to  the  size  of  the  individual,  but  sometimes  this  is  not  the  case.  In 
these  instances  Uie  reduction  in  size  of  the  aorta  interposes  an  ob- 
stacle to  the  flow  of  the  blood. 

The  respective  relations  of  these  a'tiologtcal  factors  to  the  two 
forms  of  hypertrophy  may  be  summarized  as  follows  :  Hypertrophy 
of  the  left  ventricle  arises  from  aortic  disease,  mitral  insufficiency, 
slow  compression  of  the  aorta,  chlorosis,  atheroma,  arterio-sclero- 
sis  and  Bright's  disease.  Hypertrophy  of  the  right  ventricle,  from 
chronic  pulmonary  diseases,  especially  emphysema,  mitral  and  other 
diseases  of  the  left  heart,  and  obstruction  of  the  polmonary  valve 
{very  rare).  Hypertrophy  of  the  heart  as  a  whole  from  pericardial 
adhesions,  chronic  disease  of  the  heart  walls,  persistent  muscular 
exertion,  persistent  nervous  excitement  (Graves'  disease),  continued 
action  of  cardiac  poisons,  such  as  alcohol  and  uric  acid,  pregnancy 
temporarily,  h>'pertrophy  with  compensative  dilatation,  valvular 
disease,  malformations,  adherent  pericardium  and  strain.  It  is 
typically  observed  in  aortic  and  mitral  insufficiency  alTectin^r  the 
left  ventricle  and  the  auricle  in  incompetence  of  the  auriculo-ven- 
tricular  valves.* 

Morbid  Anatomy. *-*It  is  not  common  to  find  the  entire  organ 
involved,  the  implication  of  the  walls  and  cavities  of  more  than  one 
chamber  being  often  observed.  Sometimes  the  condition  is  limited 
to  a  very  circumscribed  area.  On  account  of  its  more  active  phy- 
siological functions  the  left  ventricle  is  more  frequently  affected  than 
the  right,  the  auricles  less  often  than  the  ventricles  and  the  right 
auricle  more  than  the  left  auricle. 

The  heart  undergoes  considerable  alteration  in  sliape  according 
to  the  locality  affected.  In  the  instance  of  hypertrophy  of  the  left 
ventricle  the  part  near  the  apex  is  enlarged  and  the  entire  organ  is 
elongated,  extending  to  the  left  and  conical  in  shape.  When  the 
right  ventricle  is  implicated  the  apex  loses  some  of  its  pointed  char- 
acter, and  the  organ  generally  is  more  spheroid  than  normal.  When 
the  hypertrophy  of  the  right  ventricle  is  excessive  the  left  ventricle 
is  more  remote  from  the  chest  wall  and  the  apex  is  represented  by 
the  right.     The  more  pronounced   the  hypertrophy  the  more  de- 
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cided  is   the  spheroidal   appearance.     Auricular  fiypertrophy  has 
little  effect  oi^  the  «hape  of  the  organ. 

The  structure  of  the  heart  is  firmer,  especially  in  the  case  of  hy- 
pertrophy of  the  right  ventricle,  and  on  section,  of  darker  red,  than 
normal,  unless  there  is  some  associated  degenerative  change,  in 
which  case  it  is  softer  and  paler.  The  musculi  papillares  and  col- 
umn [e  carnea:  arc  thickened,  and  are  often  flattened,  particularly  in 
the  eccentric  form,  where  there  may  be  increase  in  the  thickness  of 
the  septum. 

The  microscope  in  many  instances  shows  the  change  to  be  due 
solely  to  increase  of  the  normal  muscular  fibres.  Whether  this 
arises  from  au^^mentation  of  their  number  or  from  simple  increase 
in  bulk  is  an  unsettled  question.  Associated  with  the  hypertrophy 
of  muscular  tissue  there  may  be  more  or  less  increase  of  the  con- 
nective tissue  between  the  muscular  bundles,  and  even  between  the 
fibres  there  may  be  some  newly  formed  fibrous  tissue  with  numer- 
ous nuclei^  tlie  result  of  some  interstitial  myocardiai  inflammatory 
process,  Quain  designates  this  condition  as  false  hypertrophy.  In 
this  case  the  color  of  the  heart  may  assume  a  grayish  hue.  Re- 
trogressive chanj^es  may  be  detected  in  the  muscular  cells,  and  the 
presence  in  the  nuclei  of  pigmentary  deposits  may  be  observed  to- 
gether with  granules  in  the  cells.  These  changes  are  the  result,  it 
is  thought,  of  long  continued  strain. 

Increase  of  weight  in  the  heart  is  a  reliable  evidence  of  hyper- 
trophy The  weight  of  the  normal  heart  is  generally  given  for 
males  as  eleven  ounces,  and  for  females  nine  ounces.*  These 
figures  differ  from  those  of  Dr.  D.  J.  Hamilton,!  who,  during  a 
period  of  thirteen  years  as  pathologist  of  the  Edinburgh  and  Aber- 
deen Royal  Infirmary',  observed  the  weight,  thickness  of  walls,  size 
of  the  apertures  and  length  of  the  ventricles  of  the  hearts  of  those 
persons  who  died  in  health  from  traumatism.  The  number  of  sub- 
jects were  twenty-seven  males  and  four  females,  all  over  nineteen 
years  of  age.  The  result  of  these  obser\'ations  gave  the  average 
weight  of  the  heart  as  ten  to  fifteen  ounces,  ranging  between  ten 
and  sixteen  ounces  ;  the  heaviest  weight  was  observed  in  the  tallest 
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individuals,  though  there  were  exceptions.  In  short  persons  the 
heart  was  generally,  but  not  always,  of  Hghter  weight. 

The  most  pronounced  degrees  of  hypertrophy  occur  in  the  left 
ventricles^  in  some  instances  being  as  high  as  from  fort>^  to  fifty 
ounces. 

Increase  in  the  thickness  of  the  walls  is  almost  always  present 
Yet,  if  the  hypertrophy  be  associated  with  dilatation^  this  may  be 
slight.  In  some  cases  one  part  of  the  walls  may  be  increased  in 
thickness,  while  the  others  may  be  thinner  than  normal.  There 
may  be  genera!  dilatation  which  greatly  enlarges  the  organ  without 
any  increase  in  thickness  of  the  walls,  but  with  enlargement  of  its 


Fig.  52. — Cross-seclion  of  heart  below  the  valves  of  the  left  ventricle,  A,  and  right 
venlrkle,  H,  showirijj  hypertrophy  and  layer  of  fa  I. 

chambers.  The  capacity  of  the  chamber  should  always  be  noted, 
as  there  may  be  increase  in  the  size  of  the  wall  without  appreciable 
augmentation  of  its  thickness. 

The  dimensions  of  the  cavities  and  walls  in  the  normal  heart  are 
as  follows:  Left  ventricle,  3  to  jj  inches;  walls,  ^  inch  at  thin- 
nest and  ^  inch  at  the  thickest  portion  ;  at  the  base  of  the  right 
ventricle,  3y'^  inches  to  3^  inches;  wall,  j^  inch  all  over.  Diam* 
eter  of  orifices  :  aortic,  j^  to  i  inch  ;  mitral,  ij^  to  ij*,^  inch  ;  pul- 
monary artery,  i  ^^  to  i-j\  inches  ;  tricuspid,  i^^j^  to  i^**^  inches. 

The  ventricular  wall  may  become  thickened  to  the  extent  of  one 
or  even  one  and  a  half  inches.  The  walls  of  the  right  ventricle 
may  be  increased  to  one  inch,  the  greatest  thickness  being  at  the 
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base.  The  septum  docs  not,  as  a  rule,  undergo  much  change. 
The  walls  of  the  auricles  are  rarely  thickened  to  more  than  twice 
the  normal  measurement,  and  if  at  all  involved  are  usually  much 
dilated. 

Symptoms.— The  symptoms  of  cardiac  hypertrophy  are  diflfi 
cull  to  define,  owing-  to  their  frequent  association  and  blendin 
with  those  of  the  primary  condition  and  the  conservative  tenden 
of  the  process  to  correct  the  disturbances  caused  by  the  latter, 
is  only  when  hypertrophy  is  in  excess  of  compensation  that  symp- 
toms appear.  Symptoms  pointing  to  valvular  defects  may  disap- 
pear with  the  establishment  of  hypertrophy,  and  so  long  as  this  ia 
effective  there  may  be  entire  absence  of  circulatory  embarrassment 
during  rest  and  moderate  exercise.  But  this  fortunate  state  of  af- 
fairs is  liable  to  change,  and  in  time  the  equilibrium  of  the  circula- 
tion may  fail  to  be  evenly  sustained. 

The  symptom.s  which  belong  to  cardiac  hypertrophy,  and  which 
are  at  first  often  intermittent,  being  excited  by  exercise,  mental 
emotions,  tobacco  or  alcohol,  are  a  general  sense  of  discomfort  in 
the  prascordial  region,  and  a  feeling  of  fullness  or  constriction.  lo 
some  instances  there  may  be  actual  pain.  Dyspnoea  on  exertion 
is  an  ear!y  symptom,  but  is  not  excessive.  Palpitation  is  often 
easily  excited  ;  the  heart  action  is  apt  to  be  unduly  frequent,  ac- 
celerated or  bounding.  The  pulse  is  full  and  strong  and,  as  a 
rule,  regular,  but  when  degeneration  follows  its  character  changes. 

The  patient  may  complain  of  a  sensation  of  fullness  and  throb- 
bing in  the  head  and  neck,  flashes  before  the  eyes  and  ringing  in 
the  ears.  There  may  be  a  dry  irritative  cough.  There  is  a  dis- 
position to  hitmorrhages  and  epistaxis,  ha^matemesis  and  haemop- 
tysis may  occur.  Cerebral  haemorrhage  may  also  arise.  A  large 
percentage  of  cases  of  apoplexy  are  attended  with  cardiac  hyper- 
trophy. 

In  hypertrophy  of  the  left  ventricle  the  symptoms  of  cerebral 
congestion  and  the  tendency  to  haemorrhage  predominate.  The 
pulse,  in  the  absence  of  aortic  or  mitral  lesions,  is  full  and  incom- 
pressible. High  tension  of  the  arterial  circulation  is  commonly 
associated  with  left  ventricular  hypertrophy,  and  in  consequence 
there  is  a  decided  tendency  to  arterio-sclerosis.  At  the  same  time 
it  must  be  borne  in  mind  that  sclerotic  changes  of  the  walls  of  the 
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vessels  in  many  instances  precedes  and  constitutes  the  origin  of  the 
hypertrophic  process.  In  advanced  conditions,  especially  when 
arterio-sclerosis  is  the  cause  of  the  enlargement,  as  in  Hright's  dis- 
ease, the  sclerosed  vessels  are  liable  to  over-strain  and  rupture. 
The  most  frequent  seats  of  these  accident  are  the  brain  and  lyngs. 

In  hypertrophy  of  the  right  ventricle  are  found  the  means 
whereby  the  tendency  to  venous  stasis  and  grax'e  phenomena  which 
follow  in  its  course  are  overcome  or  mitigated.  Dyspnoea  on  in- 
crease of  the  heart  action  points  to  right  ventricular  hypertrophy 
and  is  essentially  a  symptom  of  it.  When  the  hypertrophy  of  the 
right  ventricle  is  well  developed  there  may  be  absence  of  any  sign 
of  venous  engorgement  except  in  the  lungs.  In  cases  with  asso- 
ciated mitral  and  aortic  deficiencies  the  symptoms  are  those  of  the 
primary  lesion.  The  radial  pulse  does  not  show  any  characteristic 
change.  There  may  be  venous  pulsations  in  the  neck  usually  of 
auricular  origin. 

When  secondary  to  pulmonary  fibrosis  or  emphysema  the  con- 
dition may  be  obscured  by  other  disorders.  Pra:cordial  distress 
under  these  circumstances  points  to  the  presence  of  hypertrophy. 

When  dilatation  develops  and  compensation  fails  bronchial 
catarrh  appears  and  dyspnoea  becomes  more  prominent.  The  asso- 
ciation of  arterio-sclerosis  may  give  rise  to  rupture  of  the  vessels 
of  the  lungs,  hence  haemoptysis  and  pulmonary  apoplexy  may  be 
encountered. 

Physical  Signs. — These  naturally  vary  according  to  the  part  of 
the  heart  involved  and  the  degree  of  enlargement. 

Lift  Ventricle. — Inspection^  in  females  and  in  children,  shows 
some  bulging  of  the  pra^cordial  region  with  broadening  of  the  in- 
tersjiaces.  The  apex-beat  covers  a  w-ider  area  than  normal  with 
displacement  downward  and  to  the  left.  The  force  of  the  impulse 
appears  very  strong. 

Palpation  verifies  the  signs  of  inspection  and  shows  that  the  apex 
may  be  displaced  as  far  down  as  the  seventh  interspace  and  as  far 
to  the  left  as  the  anterior  axillary  line.  The  impulse  is  strong  and 
forcible  and  is  generally  described  as  heaving.  In  uncomplicated 
hypertrophy  it  is  strong  and  regular  and  of  the  normal  rate  of 
beat.  When  much  dilatation  is  present  it  is  more  abrupt  and  less 
forcible. 
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Pi'ni4ssioH  shows  the  area  of  dulness  to  be  extended,  both  laterally 
and  vertically.  It  may  extend  upward  as  far  as  the  second  inter- 
space and  to  the  left  one  or  two  inches  beyond  the  mid-cIavicular 
line.  When  there  is  associated  hypertrophy  of  the  right  v^entricle 
it  extends  also  to  the  right. 

Aiiscuiiation  discloses  various  changes.  In  simple  cases  there  is 
usually  prolongation  and  unusual  fulness  of  the  first  sound  uith 
accentuation  of  the  second.  The  degree  of  intensity  varies  accord- 
ing to  the  condition  of  the  ventricle  and  blood-vessels.  There  may 
be  a  peculiar  metallic  clink  to  the  right  of  the  apex-beat.  The 
second  sound  may  be  doubled.  This  is  due  to  high  arterial  tension. 
When  there  is  decided  dilatation,  the  second  sound  becomes  more 
feeble,  while  the  first,  on  the  other  hand,  is  intensified.  The  pres- 
ence fjf  valvular  lesions  necessarily  greatly  modifies  these  sounds. 

Right  I't'tttricle. — In  young  subjects  and  females  inspection  may 
show  bulging  in  the  region  of  the  sixth  and  seventh  ribs  and  of  the 
lower  portion  of  the  sternum.  The  apex-beat  is  diffused  and  may 
be  observed  in  the  sixth  interspace  close  to  the  border  of  the 
sternum,  In  thin  persons  there  may  also  be  pulsation  between  the 
cnsiform  cartilage  and  seventh  rib,  to  the  right  of  tlie  sternum  and 
in  the  third  and  fourth  interspaces,  especially  in  eccentric  hyper- 
trtjphy. 

Palpation  does  not  add  to  these  signs  except  to  confirm  them. 

Percussion  shows  enlargement  of  the  normal  area  of  dulness  an 
inch  or  more  beyond  the  right  border  of  the  sternum.  Excessive 
enlargement  transversely  points  to  the  predominance  of  dilatation 
over  hy]K!rtrophy. 

Ausittttatton  in  simple  hypertrophy  shows  slight  prolongation  of 
the  first  sound  and  accentuation  of  the  pulmonary  second  sound. 
Owing  to  the  condition  of  vascular  tension  in  the  pulmonary  circu- 
lation^  the  second  sound  of  the  pulmonary  valves  may  be  doubled. 

The  presence  of  emphysema  greatly  modifies  the  heart-sounds 
and  may  even  render  them  negative. 

Hypertrophy  of  the  left  auricle  does  not  give  direct  evidence  of 
its  presence  by  physical  signs.  It  may  be  assumed  to  occur  with 
mitral  obstruction  and  insufficiency.  Relative  dulness  in  the  second 
left  intercostal  space  and  a  distinct  impulse  preceding  the  apex-beat 
are  mentioned  by  some  observers. 
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Enlargement  of  the  right  auricle  is  more  common  than  that  of 
the  left  and  much  more  readily  observed.  It  is  more  of  a  dilatation 
than  a  hypertrophy.  Systolic  jugular  pulsation,  dulncss  to  the 
right  of  the  sternum  in  the  third  and  fourth  interspaces,  with  some- 
times a  wavy  impulse  preceding  thai  of  the  apex,  are  the  signs  of 
its  presence.  The  condition  is  secondary'  to  tricuspid  insufficiency 
and  enlargement  of  the  right  ventrjcle. 

X-Rav  Deagnosls,  see  Part  VI L 

Diagnosis. — The  recognition  of  hypertrophy  of  the  heait  may 
be  summarized  as  depending  upon  the  physical  signs  with  the  cor- 
roborative evidence  afforded  by  the  a."tio]ogy  and  objective  symp- 
toms. Hypertrophy  of  the  left  ventricle  may  be  known  by  the  in- 
creased force  of  the  heart,  its  heaving  impulse,  together  with  the  in- 
crease in  depth  of  tone  and  prolongation  of  the  first  sound  with 
accentuation  of  the  second. 

In  hypertrophy  of  the  right  ventricle  the  increased  area  of  dul- 
ness  to  the  right  and  change  in  position  of  the  impulse  are  points 
of  recognition.  When  extensive  emphysema  is  present  it  is  often 
difficult  to  establish  the  diagnosis  except  by  inference. 

The  frequent  association  of  dilatation  with  hypertrophy  renders 
the  question  as  to  which  predominates  of  importance.  This  can 
only  be  determined  by  carefully  comparing  the  results  of  physical 
examination  and  the  objective  .symptoms.  In  hypertrophy  there  is 
increased  vigor  of  the  heart's  action,  while  in  dilatation  it  is  slower 
and  more  feeble  and  frequently  irregular.  When  dilatation  first 
appears  in  the  left  ventricle  there  is  change  in  the  position  of  the 
apex-beat  on  inspection  and  palpation.  Again,  the  strong,  heaving 
impulse  of  hypertrophy  is  distinguished  from  the  sudden  shock 
of  commencing  dilatation  and  the  consequent  increased  rate  and 
irregularity  of  the  pulse. 

From  aneurysm  of  the  arch  of  the  aorta  cardiac  hypertrophy  is 
to  be  recognized  by  the  fact  that  the  enlargement  in  the  latter  is 
always  upward  either  to  the  right  or  left ;  from  left-sided  sacculated 
pleuritic  effusion,  by  the  absence  of  expansion  during  inspiration, 
by  the  history  of  the  case,  by  displacement  of  the  apex-beat  upward 
and  later  by  its  absence,  by  muffling  of  the  sounds  of  the  heart  and 
often  the  presence  of  a  friction  rub  ;  from  tumors  of  the  mediastinum, 
by  the  fact  that  the  area  of  dulness  is  upward  and  tlic  displacement 


=36 


DISl 


-.    F  niE  MYOCARDIUM. 


Percussion  sin 
and  vertically, 
space  and  to  tlu 
line.     When  tli 
it  extends  also  t 

Auscultatiou  . 
usually  proloiii.:. 
accentuation  o\ 
ing  to  the  coikI 
be  a  peculiar 
second  sound  r- 
When  there  is  ■ 
feeble,  while  th- 
ence of  valvul.. 

Right  Vi'iitn 
show  bulginj:,^  i- 
lower  portion 
be  obser\'ed    : 
sternum.     In  • 
en  si  form  cartii 
in  the  third  .. 
trophy. 

Pal  pat  if}! 

I\riiis.\irf, 
inch  or  nun 
cnlar^cnu  r.t 
over  liypri: 

-  lust  illt  '. 
the  firsi    -. 
(.)win;^  t'»  ■ 
lati<»n,  til' 

Thr  pl- 
ant! ni.i\ 

\\y\n.- 
\\<  \)\\- -( 
mitral  ■  ■  ■ 
l«ll  in:-.  ■ 
.\.\^-  nu 


V  :zt  increase  of  the  surface  of  cardiac 
r  ±e  heart  as  well  as  an  uncovered 
-  2Jm^  or  retraction  of  the  lungs,  by 
:x  :npuisc  and  sounds  of  the  heart. 
-ir  e  tt'ncency  of  hypertrophy  of  the 
.:•:  -Tc  discussion  of  its  prognosis,  for 
.:r  ^oriiroints  of  its  completeness  and 
;  :::.--.  xr  is  long  as  it  is  evenly  main- 
_^..  -e  condition  is  favorable.     The 
:cc:er  :r  not  it  admits  of  adequate 
-=  rrxirtrophic  process  will  prove 
-:  c  :ie  condition  of  the  patient 
..  _-.:-:^  1131.  are  important  questions. 
i:er<  which  are  paramount  and 
.>   .r..-:;  rests,  namely,  the  extent  of 
-.r^  present  and  the  presence  or 
_  .  IX  heart  walls.      The  determi- 
.  -.-::u-:".is  not  infrequently  attended 

„_  -:  icste  of  nutrition  of  the  heart 

_.,      iz.  eifective  hypertrophy,  suffi- 

.^    j:!ook  is  decidedly  favorable, 

_.  :c  r'.oderate  it   is  especially  so. 

--:  heart  muscle  is  low  and  the 

.  -OS.  the  outlook  is  correspond- 

.  ::  weakness  of  the  heart  walls 

.  .^-denc)' of  the  primary  process 

-^.  >  .mother  very  important  fca- 

^  ..  .-mier  augurs  as  favorably  for 

•rf  ci^"'"?  ^^''^>'  **^  J^ypertroi>hy  to 
-.  .^:  degenerative  processes  arc 
^.^X  well  defined  impul.sc  gives 
;.hi>ck.  together  with    loss   of 


—.■^ 


.  stnronics  irregular. 


ni*iy  ^  consulcrcd    as    more 
Vril  ^^  ^'^^  capatitN'  for   greater 
.jj/primarydisonUrs  which    tend 


DISEASES  OF  THE  MYOCARDIUM. 


239 


^o  give  rise  to  its  presence.  Exceptions  to  this  are  not  infrequent, 
l^s  in  the  case  of  general  arterio-sclerosis. 

Cases  arising  from  acute  or  subacute  nephritis  are  frequently  re- 
stored when  the  kidneys  recover,  while  those  occurring  in  connec- 
tion with  pregnancy  disappear  with  the  termination  of  that  condi- 
tion. It  is,  however,  in  its  relation  to  chronic  processes  that  cardiac 
hypertrophy  demands  the  most  important  consideration. 

When  hypertrophy  arises  from  valvular  disease  the  prognosis, 
while  largely  influenced  by  the  concomitant  conditions  discussed, 
is  essentially  that  of  the  individual  lesion  which  it  accompanies. 
When  associated  with  arterio-sclerosis  the  prognosis  must  be 
guarded  on  account  of  the  possibility  of  myocardial  degenera- 
tion and  the  liability  of  rupture  of  the  walls  of  the  blood-vessels 
which  may  be  looked  for  in  connection  with  this  process.  In 
Bright's  disease  the  conditions  are  similar,  but  are  more  progres- 
sive. In  arterio-sclerosis,  as  age  advances,  the  failing  power  of  the 
heart  may  exert  a  conservative  process  by  lowering  the  pressure 
within  the  blood-vessels  and  thus  lessen  the  chances  of  their  rup- 
ture. 

The  indications  as  to  prognosis  may  be  summarized  as  follows : 
If  in  a  case  of  cardiac  hypertrophy  the  patient  sufiers  from  dysp- 
ncea,  with  rapid  and  irregular  and  sometimes  feeble  pulse,  and  a 
tendency  to  oedema,  a  group  of  symptoms  are  present  which  must 
be  regarded  as  a  positive  indication  that  dilatation  predominates 
over  hypertrophy,  and  that  the  outlook  is  unfavorable. 

Treatment,— When  hypertrophy  is  adequately  compensative 
the  chief  aim  is  to  keep  it  so.  This  can  only  be  accomplished  by 
the  observance  of  care  in  diet  and  mode  of  living.  Excesses  of  all 
kinds  should  be  avoided,  and  the  general  directions  as  considered 
under  the  subject  of  valvular  diseases  when  the  lesion  is  fully  com- 
pensated should  be  enjoined. 

When  the  organ  shows  evidence  of  over-activity  or  over- hyper- 
trophy, as  it  is  sometimes  called,  and  cerebral  and  thoracic  symp- 
toms manifest  themselves,  greater  care  will  be  demanded  and  all 
influences  which  tend  to  stimulate  the  irritable  and  over-excited 
heart  should  be  guarded  against.  The  diet  should  be  nutritious, 
but  the  more  concentrated  foods  should  be  used  sparingly,  and  the 
daily  quantity  taken  should   be  rather  less  than   that  in    health. 
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Anything,  on  the  other  hand,  that  tends  to  depletion  or  lowering 
of  the  system  should  be  interdicted,    Ansemia,  prolonged  lactation 
severe  purgation  and  diarrhoea  are  conditions  which  must  be  ca 
fully  avoided,  likewise  indigestion  and  flatulent  distention. 

The  amount  of  fluid  should  also  be  decreased  and  the  diet  made 
as  dry  as  compatible  with  health  in  order  to  reduce  the  tendencies 
to  intra-cardiac  pressure.  Alcoholics,  tea,  coflfee  and  tobacco 
should  be  forbidden.  Exercise  should  be  of  a  mild  nature,  and 
any  that  tends  to  excite  the  heart  should  be  forbidden.  Some  pa- 
tients are  benefited  by  gentle  exercise,  while  in  others  it  has  a  con- 
trary effect.  When  the  extremities  are  cold  Hale  recommends 
exercises  which  only  a/Tect  the  legs  and  arms,  while  the  trunk  re 
mains  quiet.  The  bowels  should  be  kept  open  not  only  to  o 
viate  the  disturbing  influence  of  intestinal  torpor,  but  also  to  pre- 
vent straining  at  stool. 

While  remedies  can  play  no  part  in  the  treatment  of  hypertrophy 
per  st\  many  of  the  symptoms  are  amenable  to  relief.  The  follow- 
ing are  suggested  : 

Acofdhivi  is  recommended  for  the  congestive  symptoms.  It  has 
been  condemned  for  its  depressing  effect  on  the  heart,  but  this  was 
doubtless  due  on  account  of  too  free  dosage.  The  remedy  shcmld 
be  administered  in  fractional  doses  of  the  tincture  or  in  dilution, 

Nitroglyarin  may  be  given  when  the  arterial  tension  is  high, 
especially  in  arterio-sclerosis,  for  the  sense  of  pra^cordial  weight 
and  discomfort,  tinnitus  aurium,  sense  of  fullness  in  the  head  and 
vertigo. 

Belladonna  has  indications  similar  to  nitroglycerin,  instead  of 
which  it  may  be  used  when  theie  is  cerebral  congestion  with  flushed 
face  and  throbbing  in  the  heart.  It  is  indicated  in  strong,  full- 
blooded  persons. 

Cactus  grandiflorns  \s  useful  when  the  characteristic  indicati 
of  a  sense  of  constriction  is  present.    It  is  also  useful  for  palpitation 
worse  at  night  and  when  lying  on  the  right  side. 

IJHum  tigrintim   is   especially  recommended    by  Goodno 
cardiac  indications  are,  dull,  oppressive  pain  in  the  pnvcordial    re 
gion,  worse  at  night,  sensation  of  constriction  around  the 
alternating  with  relaxation,  sense  of  oppression,  fluttering  and  pal- 
pitation. 
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Rhus  is  said  to  be  useful  tn  conditions  of  hypertrophy  from  over- 
exertion without  valvular  defect. 

Vinitrum  viride  has  the  same  general  indications  as  aconite, 
but  is  to  be  preferred  when  the  heart  power  is  stronger  and  the 
symptoms  of  thoracic  and  cerebral  congestion  are  intensified. 

Geisi^munn  is  useful  in  conditions  of  passive  cerebral  contrcstion. 

Aurum  in  the  form  of  the  chloride  of  soda  or  the  metal  in  tritu- 
ration is  indicated  in  cases  attended  with  arterio-sclerosts  with  strong 
action  of  the  heart  and  tendencies  to  visceral  congestion. 

Digitalis  "iVi^y  be  used  in  the  first,  second  or  third  centesimal  dilu- 
tion^  never  stronger. 

Chamomilla,  coffea,  caffeina,  ignatia,  the  bromides  and  valerian 
find  their  sphere  of  action  when  nervous  symptoms  appear. 

Other  remedies  which  are  suggested  for  consideration  arc  plum- 
bum, spigcha,  kalmia,  prunus  Virginiana,  bromium  and  arscnicum. 

The  selected  remedy  should  be  administered  about  four  times  a 
day  and  continued  for  some  time.  When  it  appears  that  dilatation 
is  predominating  and  signs  of  weakness  develop,  the  therapeutic  in- 
dications are  radically  diiTerent,  being  those  of  dilatation. 


DILATATION  OF  THE  HEART, 

Dilatation  of  the  heart  signifies  enlargement  of  one  or  more  of 
its  cavities  without  a  proportional  increase  in  the  strength  of  its 
walls.  Two  varieties  are  recognized  ;  that  in  which  the  enlarge- 
ment of  the  cavities  is  accompanied  by  an  increase  in  the  thickness 
of  tl>e  walls  and  that  in  which  it  is  accompanied  by  a  thinning  of 
the  walls.  The  former  is  much  more  frequent,  A  third  variety  is 
described  by  some  writers,  namely,  dilatation  without  appreciable 
mural  changes,  but  this  is  apparently  more  a  matter  of  theor}'  than 
of  fact. 

Dilatation  with  increased  thickness  of  the  heart  walls,  othenvise. 
dilatation  with  hypertrophy,  is  not  identical  with  hypertrophy  with 
dilatation,  although  the  latter  frequently  merges  into  the  former. 

In  dilatation  with  hypertrophy  the  cavities  frequently  become 
greatly  enlarged,  while  the  walls,  although  attaining  an  abnormal 
thickness,  on  account  of  the  presence  of  degenerative  processes,  do 
not  acquire  a  corresponding  strength,  and  in  consequence  are  un- 
able to  meet  the  demands  made  upon  them.     In  hypertrophy  with 
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dilatation,  similar  enlargement  af  the  cavities  ensues,  4>tit  the  mural 
enlargement  is  equal  to  the  additional  stress  put  upon  it.  In  all 
instances  of  hypertrophy,  however,  no  matter  how  completely  com- 
pensated  the  process  may  appear,  there  is  always  a  possibility  of  its 
breaking  down  and  of  dilatation  predominating. 

In  dilatation  with  thinning  of  the  walls,  the  change  may  be 
slight,  the  cavity  being  only  moderately  increased  in  size»  with  a 
corresponding  change  in  the  walls.  Cases  of  this  nature  may  be  seen 
in  prolonged  fevers.  On  the  other  hand,  the  process  may  be  ex- 
cessive, the  wall  being  almost  unable  to  contain  the  blood.  Dila- 
tation is  nearly  always  attended  with  some  hypertrophy,  hence  the 
latter  term  is  employed  in  a  relative  sense.  Dilatation  with  thin- 
ning of  the  heart  walls  may  arise  directly  from  the  effects  of  intra- 
cardiac pressure  or  it  may  be  superimposed  upon  a  compensator) 
hypertrophy ;  that  is,  the  latter  breaks  down  and  the  element  of 
dilatation  prevails.  ■ 

Dilatation  may  manifest  itself  cither  with  acute  or  with  slowly 
appearing  chronic  symptoms,  according  to  the  cause. 

^^Itiology, — The  influence  of  heredity  is  frequently  observable, 
as  evidenced  by  the  predisposition  among  certain  families  to  degen- 
eration of  the  heart  walls. 

This  tendency  is  more  likely  to  be  operative  in  persons  of  a  gouty 
or  rheumatic  diathesis.  As  in  hypertrophy,  dilatation  is  more  fre- 
quent among  males  than  females,  on  account  of  the  former  being 
more  exposed  to  the  causal  influences.  It  is  also  more  frequent 
during  adolescence  and  old  age.  This  is  doubtless  due  to  the  fact 
that  the  changes  which  the  organism  undergoes  at  puberty  aflbrd 
a  freer  play  to  any  disposition  to  cardiac  disease,  while  in  old  age 
the  proneness  to  degenerative  processes  is  an  accompaniment  to 
that  period  of  life. 

The  cardinal  factors  in  the  fetiology  of  dilatation  are  intra-cardiac 
blood- pressure  and  loss  of  strength  of  the  walls  ;  either  may  be  the 
sole  cause,  but  more  frequently  both  act  conjointly.  Behind  both 
these  conditions  stands  an  array  of  morbid  processes  and  influence 
Those  which  maybe  regarded  as  arising  from  intra-cardiac  prcssui 
include  lesions  of  the  valves  and  orifices.  The  result  of  valvul; 
and  orificial  defects  in  all  instances  is  dilatation,  which,  if  the  walls 
are  healthy,  is  immediately  attended  with  a  process  of  compensa- 
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tive  hypertrophy  and  for  a  time^  at  least,  all  evidences  of  cardiac 
disturbance  and  circulatory  embarrassment  are  everted  or  removed. 
But  if,  on  the  other  hand,  the  walls  have  not  sufficient  power  to 
meet  the  additional  strain  put  upon  them,  dilatation  with  thinning 
ensues,  followed  in  turn  by  symptoms  of  failing  heart  power.  Illus- 
tration is  furnished  in  the  instance  of  aortic  stenosis.  Here  the 
obstruction  at  once  gives  rise  to  dilatation  of  the  left  ventricle  from 
the  increaiied  blood-pressure.  This  is  quickly  followed  by  hyper- 
trophy with  compensation.  In  time,  however,  the  heart  muscle 
becomes  impaired,  compensation  ceases  to  be  effective  and  second- 
3Lry  dilatation  follows.  The  relations  of  valvular  disease  to  dilata- 
tion have  been  considered  in  detail  in  the  discussion  of  the  various 
individual  lesions. 

The  other  factors  which  give  rise  to  dilatation  from  intra- cardiac 
pressure  are  arterio-sclerosis,  muscular  strain,  dietetic  errors,  dis- 
ease of  the  kidneys,  deformities  of  the  chest,  neuroses  and  certain 
pulmonary  affections,  such  as  fibroid  induration  of  the  lungs,  emphy- 
sema and  asthma.  The  same  conditions,  it  will  be  observed,  which 
enter  into  the  aetiology  of  hypertrophy. 

Among  special  causes  acting  upon  pre-existing  tendencies, 
Broadbent  mentions  injudicious  hydropathic  treatment,  the  Banting 
method  for  reducing  obesity  and  inhalation  of  Himrod's  asthma 
powder.  Adherent  pericardium  may  also  give  rise  to  dilatation, 
though  it  is  not  a  frequent  cause. 

Acute  dilatation  from  intra-cardiac  pressure  is  not  uncommon. 
Muscular  efforts  of  any  kind,  climbing,  lifting  or  hard  work,  long 
marches,  strong  emotional  influences  or  an  alcoholic  debauch  may, 
by  increasing  the  intra-ventricular  tension,  suddenly  give  rise  to  dila- 
tation, or  it  may  cause  a  condition  of  dilatation  with  compensative 
hypertrophy  to  become  acutely  inadequate.  Again,  compensatory 
hypertrophy  may  become  impaired  by  recurrent  attacks  of  endo- 
carditis. 

In  acute  or  subacute  nephritis,  dilatation  often  occurs  both  with 
and  without  hypertrophy »  In  chronic  renal  disease  it  forms  an 
essential  symptom,  especially  in  interstitial  nephritis. 

The  second  great  factor  in  the  production  of  dilatation,  namely, 
weakness  of  the  wall,  may  result  from  intra-cardiac  pressure  or  may 
occur  independently  of  it.     The  resistive  force  of  the  walls  must  be 
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taken  in  a  relative  sense.  The}'  may  be  proportionately  too  weak 
to  resist  a  normal  or  even  a  subnormal  pressure,  as  v%'ell  as  be  in- 
adequate to  the  force  of  the  aujrmented  intra-cardiac  tension.  For 
example,  in  low  fevers  and  depleted  conditions  of  the  system  the 
blood-pressure  may  be  low,  yet  tlie  heart  wall  may  become  too 
weak  even  to  afibrd  effective  resistance  to  the  lowered  pressure. 

The  causes  which  impair  the  inte^^rity  of  the  walls  are  both  acute 
and  chronic.  The  former  includes  acute  peri-  and  endocarditis, 
especially  when  these  inflammations  are  rheumatic,  and  acute  spe- 
cific fevers,  notably  scarlet  fever,  typhoid  and  diphtheria,  and  occa- 
sionally muscular  strain  from  over-exertion.  In  infections  the  ac- 
tive factor  is  probably  the  presence  oftoxines  in  the  blood. 

By  far  the  most  frequent  form  of  mural  deterioration  is  that 
in  which  the  processes  arc  chronic.  Here  are  encountered  numer- 
ous causes,  many  of  which  have  been  mentioned  as  operative  in 
connection  with  the  production  of  increased  tension.  These  inftu- 
ences  may  be  summarized  as  follows  :  Malnutrition  of  the  myocAr* 
dium  from  any  cause,  especially  disease  of  the  coronar>'  arteries, 
chronic  endocarditis,  faulty  assimilation  and  metabolism,  defective 
nutrition  from  poor  living  or  over-feeding,  alcohol,  drugs,  uric  acid 
the  effects  of  tobacco,  continuous  overstrain,  prolonged  ner\'ou5 
influences  which  depress  the  cardiac  ganglia,  ana:mia  and  long  coQ^ 
tinued  exhausting  illnesses.  In  short,  all  conditions  which  tend  «^| 
give  rise  to  fatty  and  fibroid  degeneration,  arterio-sclerosis  and  mus- 
cular weakness. 

There  are  some  cases  to  which  it  is  difficult  to  assign  any  cause. 
and  which  in  consequence  are  called  idiopathic.     The  symptoms 
appear  suddenly  and  acutely.     There  is  dyspncea.  cough  and  gi 
cardiac  distress.     Some  terminate  fatally  in  a  few  days,  while  oth* 
run  a  chronic  course. 

Morbid  Anatomy. — The  enlargement  of  the  organ,  the  re!atii 
proportion  of  the  thickness  of  the  walls  to  the  size  of  the  cav 
the  weight  and  the  tissue  changes  which  the  myocardium  und< 
goes  are  the  salient  points  in  the  morbid  anatomy  of  dilatation. 

Hither  one  cavity  of  the  heart  may  be  dilated  or  the  whole  organ 
may  become  involved  ;  the  latter  is  the  most  frequent.      The  pan 
upon  which  the  causal   influences  most  actively  exert  their   forc^ 
generally  manifests  the  greatest  amount  of  change, 
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The  gross  appearance  shows  changes  in  shape  and  increase  in 
bulk  vaiying  according  to  the  part  involved.  It  is  more  spherical 
when  all  the  cavities  are  involved  and  broadened  at  the  apex  when 
the  ventricles  alone  are  dilated.  When  the  left  ventricle  is  the 
chief  seat  of  the  process  it  is  longer  and  larger  ;  when  the  right  is 
mainly  affected  the  transverse  diameter  is  increased,  the  organ  is 
more  globular  anteriorly  than  it  should  be  and  the  apex  is  more 
obtuse.  In  some  instances  the  enlargement  may  entirely  hide  the 
normal  apex  and  form  in  itself  the  apex.  When  the  auricles  are 
dilated  they  constitute  large  masses  on  each  side  of  the  aorta  and 
pulmonary  artery. 

Where  dilatation  arises  secondary  to  valvular  disease  generally 
more  than  one  chamber  of  the  heart  is  affected.  The  relative  fre- 
quency of  involvement  of  the  several  chambers  is  as  follows  :  The 
right  ventricle  rather  more  than  the  left,  the  auricles,  especially  the 
left,  more  than  the  ventricles,  hence  it  follows  that  the  left  ventricle 
is  least  susceptible  to  dilatation,  although  it  undergoes  more  hyper- 
trophy. 

In  aortic  insufficiency  there  is  almost  always  marked  dilatation 
of  the  left  ventricle  with  a  corresponding  degree  of  hypertrophy, 
but  as  the  coronary  arteries  are  frequently  unable  to  meet  the  in- 
creased demands  of  nutrition,  dilatation  preponderates.  In  obstruc- 
tion of  the  aortic  orifice  there  is  less  tendency  to  dilatation  with 
thinning  of  the  walls,  the  principle  change  being  dilatation  with 
compensative  hypertrophy  of  the  left  ventricle.  This  condition 
continues  for  a  time,  when  degeneration  and  dilatation  result  to- 
gether with  implication  of  the  mitral  valve. 

In  mitral  insufficiency  the  left  ventricle  is  dilated  to  a  high  degree^ 
but  there  is  a  corresponding  hypertrophy  which  tends  to  prev^ent 
undue  dilatation  for  a  long  period  ;  under  these  conditions  the  left 
auricle  is  the  seat  of  extensive  dilatation,  In  mitral  obstruction 
there  is  h}'pertrophy  of  the  left  auricle  which  ma>'  give  way  to  ex- 
treme dilatation,  The  left  ventricle  generally  becomes  more  or  less 
hypertrophied  followed  by  hypertrophy  of  the  right.  The  right 
ventricle  is  generally  involved  as  the  result  of  lesions  in  the  left 
side  of  the  heart.  Aortic  disease  has  a  much  less  pronounced 
effect  on  the  right  side  of  the  heart  unless  the  left  ventricle  is  en- 
feebled, when  the  same  conditions  obtain  as  in  the  case  of  mitral 
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disease.  Mitral  lesions,  especially  insufficiency,  affect  the  right 
ventricle  very  powerfully  by  impeding  the  pulmonary  circulatioiL 
In  these  conditions  there  is  generally  dilatation  of  the  right  side  of 
the  heart. 

In  pulmonary  affections  which  are  prone  to  cause  dilatation  the 
right  ventricle  is  sometimes  dilated  and  hypertrophied  to  an  exces- 
sive degree. 

In  pulmonic  valvular  deficiencies  the  right  ventricle  becomes 
both  dilated  and  hypertrophied  ;  in  the  case  of  obstruction  the 
latter  is  more  prominent ;  in  insufficiency,  the  former.  In  tricuspid 
lesions  the  right  ventricle  dilated  in  insufficiencies,  while  in  obstruc- 
tion it  chiefly  undergoes  hypertrophy. 

As  when  the  general  circulation  is  obstructed  the  left  side  of 
the  heart  sulTers,  so  when  the  pulmonary  circulation  is  obstructed 
the  right  side  of  the  heart  becomes  involved.  In  cases  of  intersti- 
tial nephritis,  arterio-sclerosis  and  in  aJl  instances  where,  from  any 
cause,  the  peripheral  circulation  offers  resistance  to  the  free  dis- 
charge of  blood  from  the  left  ventricle,  that  chamber  dilates  and 
hypertrophies.  The  effects  of  strain  and  emotions  are  similar  to 
obstruction. 

When  dilatation  is  excessive  the  heart  walls  may  stretch  the 
auriculo-vcntricular  rings  and  relative  insufficiency  ensue. 

The  wxight  of  the  heart  during  dilatation  is  generally  increased 
In  so -called  simple  dilatation  there  is  said  to  be  no  change.  But, 
as  stated  previously,  this  variet}'  of  the  lesion  is  scarcely  a  practical 
entity,  for  there  is  almost  always  some  hypertrophy  u-ith  every* 
form  of  dilatation. 

The  size  of  the  heart  chambers  and  thickness  of  tlie  w^alls  have 
been  given  at  length  in  the  article  on  hypertrophy  to  which  the 
reader  is  referred.  It  is  often  difficult,  however,  in  post-inortem 
examinations,  to  determine  the  relation  between  the  size  of  the 
cavities  and  the  thickness  of  the  walls.  This  is  owing,  in  part,  to 
changes  after  death  and  to  the  condition  of  the  heart  at  death, 
whether  it  was  in  systole  or  diastole.     (Bristowe.) 

The  state  of  the  muscle  structures  vaiy  according  to  the  amciuni 
of  dilatation  and  the  extent  and  character  of  any  degenerations 
which  may  be  present.  Unless  the  latter  is  very  decided  and  the 
dilatation  excessive,  the  organ  is  flaccid  and  either  normal  in  color 
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or  somewhat  pale.  Sometimes  it  is  mottled.  When,  however, 
dilatation  is  extensive  and  degeneration  correspondingly  so,  it  pre- 
sents the  appearance,  both  gross  and  microscopic,  discussed  under 
fatty  degeneration  and  fibroid  degeneration  according  to  which  the 
condition  prevails. 

The  consequences  of  dilatation  are  as  profound  as  they  are  wide* 
spread  and  comprehensive.  Its  presence  is  a  confession  on  the 
part  of  the  heart  that  it  is  no  longer  able  to  effectively  perform  its 
great  function  of  propulsion  of  the  blood.  .  Its  chambers  fail  to 
empty  themselves  completely  and,  at  the  same  time,  fail  to  permit  a 
normal  amount  of  blood  to  enter.  Thus  the  arterial  system  no 
longer  receives  its  normal  supply,  while  the  venous  becomes  con- 
gested and  stagnated.  It  is  not  difficult  to  see  how,  under  Uiese 
conditions,  pathological  changes  in  distant  organs  are  induced  and 
how  the  already  defective  nutrition  of  the  heart  is  further  aggra- 
vated. The  coronary  arteries  become  inadequate  to  sustain  the 
heart,  either  from  impoverishment  by  the  process  of  dilatation  or 
from  lack  of  power  to  meet  the  increased  demands.  As  a  result 
degenerations  follow.  Again,  on  account  of  the  backward  pres- 
sure on  the  coronary  sinus,  there  may  be  an  excessive  development 
of  fibrous  tissue  attended  with  interstitial  myocarditis. 

When  the  process  originates  in  the  left  ventricle  dilatation  and 
distention  of  the  left  auricle  soon  follow.  The  blood  in  the  pulmo- 
nary veins  tlius  finds  itself  impeded  and  as  a  result  stasis  of  the 
pulmonar}'  circulation  with  the  attendant  phenomena  of  bronchial 
catarrh,  dyspnoea  and  haemoptysis  make  their  appearance,  at  the 
same  time  the  pulmonary  vessels  not  infrequently  become  sclerosed. 
The  obstruction  of  the  pulmonary  flow  next  reacts  through  the 
pulmonary  artery  upon  the  right  side  of  the  heart,  the  ventricle 
and  auricle  of  which  respectively  undergo  dilatation.  Then  there 
follows,  with  the  inability  of  the  right  ventricle  to  empty  itself,  stag- 
nation of  the  entire  venous  circulation.  The  obstructive  influence 
of  backward  pressure  next  exerts  itself  upon  the  great  veins  and  the 
jugulars  at  the  neck  become  greatly  distended.  As  a  consequence 
of  its  close  connection  with  the  inferior  vena  cava  the  hepatic  circu- 
lation becomes  inv^olved.  The  pressure  in  the  hepatic  vein  and 
radicles  is  attended  with  distention  and  engorgement  of  the  liver, 
with  increase  of  fibrous  tissue  between  the  lobules  and  around  the 
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vessels,  and  fatty  degeneration  of  the  cells.  This  is  the  conditi 
commonly  known  as  nutmeg  liver.  In  some  cases  the  develop-' 
ment  of  the  fibrous  tissue  is  followed  by  atrophy  of  the  orgaA. 
The  next  retroj^rade  step  is  obstruction  of  the  whole  portal  systenj 
as  a  consequence  of  the  damming  back  of  the  capillary  flow  in  the 
liver.  The  stomach,  spleen,  intestines  and  peritoneum  now  share 
in  the  process  of  stasis.  Gastric  and  intestinal  catarrh  with  en- 
largement and  fibrous  induration  of  the  spleen  are  added  to  the 
morbid  manifestations.  The  peritoneum  passes  into  a  condition 
passive  hypera:mia  and  transudes  a  large  amount  of  serum.  Th 
kidneys  likewise  fall  into  a  state  of  disorganization,  becoming  con 
gested,  enlarged,  more  friable  and  the  capsule  more  easily  detach 
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able  than  normal.     As  the  process  advances  they  become  indurate< 
with   more  or  less  shrinkage  and  adhesion  of  the  capsule- 
brain  may  likewise  feel  the  effects  of  the  altered  circulation.      It 
cortical   substance  may  undergo  some  diminution,  while  its  veil 
may  show  evidence   of  engorgement.       Dropsy  appears  com| 
tively  early  around  the  ankles  and  gradually  extends  upward. 
subcutaneous   tissues  of  the  abdomen   become  infiltrated  and  the 
peritoneal  cavity  more  or  less  filled  with  fluid. 

Symptoms. — In  acute  dilatation  symptoms  appear  suddenly,^j 
The  patient  suffers  from  palpitation,  dyspntea  and  praecordial  Ji»^| 
tress,  which  sometimes  amounts  to  pain.  The  pulse  is  rapid  and^^ 
compressible.     In  severe  forms  there  is  distention  of  the  veins  of 
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the  neck  and  temples,  with  more  urgent  dyspnoea  and  cedema  of 
the  subcutaneous  tissues  of  the  extremities  and  abdomen.  The 
pulse,  in  such  cases,  may  be  as  high  as  one  hundred  and  sixty  or 
one* hundred  and  eighty  per  minute.  When  acute  dilatation  occurs 
in  connection  vvitli  acute  infectious  fevers,  the  symptoms  usually 
speedily  become  grave. 

Chronic  forms  of  dilatation  manifest  themselves  in  most  instances 
very  insidiously.  In  the  early  stages  there  is  breathlessness  on 
slight  exertion  and  more  or  less  palpitation.  Accompanying  these 
sj^mptoms  there  is  a  sense  of  oppression  and  weight  in  the  region  of 
the  heart,  especially  if  dilatation  is  pronounced.  As  the  lesion  ad- 
vances dyspnoea  on  exertion  becomes  excessive.  The  patient  is 
not  only  unable  to  go  up-stairs,  but  can  scarcely  walk  on  a  level 
without  oppression.  Even  in  repose  respiration  is  more  or  less 
labored.  At  night  the  dyspntea  frequently  becomes  aggravated, 
and  sleep  and  the  recumbent  position  are  impossible.  Occasionally, 
however,  .although  extremely  ill.  some  persons  are  able  to  lie 
down.  Apart  from  the  disturbance  of  dyspnoea,  insomnia  is  fre- 
quently very  troublesome.  The  countenance  wears  an  expression 
of  suflTering  and  distress »  the  lips  are  bluish,  the  eyes  watery  with 
puffiness  underneath,  and  the  capillaries  of  the  cheeks  are  injected. 
When  obstruction  to  the  circulation  is  excessive  the  face  is  cyanoscd 
and  the  great  veins  of  the  neck  and  temples  stind  out  in  a  state  of 
engorgement^  and  the  slightest  movement  aggravates  the  difficulty 
in  breathing.  The  extremities  are  cold  and  pale  or  purple  and 
livid,  especially  if  pendant.  The  pulse  is  frequent,  often  irregular, 
intermittent  and  generally  of  feeble  tension.  The  urine  is  high 
colored,  scanty  and  loaded  with  urates,  and  contains  albumin  and 
casts.  The  hypcra-mia  of  the  lungs  tends  to  bronchitis,  bronchial 
catarrh  and  cough,  which  is  often  annoying.  Gastro-enteric  symp- 
toms are  common,  there  is  loss  of  appetite,  indigestion,  constipation 
and  diarrh<jea.  The  liver  becomes  engorged  and  enlarged,  some- 
times painful  and  pulsating.  In  some  cases  there  is  a  decided 
icteric  hue  from  catarrh  of  the  bile  duct  and  pressure  upon  it. 
Cerebral  symptoms  may  appear  in  the  form  of  somnolence,  apathy 
and  wandering,  especially  on  waking.  The  patient  also  complains 
of  distressing  dreams. 

Dropsy  is  a  very  important  and   significant  symptom.      In  the 
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earlier  periods  of  dilatation  it  may  confine  itself  to  the  ankles  for 
some  time,  but  later  it  creeps  up  and  involves  the  thighs,  genitals 
and  abdomen,  at  the  same  time  the  hand  and  forearm  become 
affected  and  ascites  appears. 

Physical  Signs. — Inspection  in  the  case  of  dilatation  of  the  left 
ventricle  reveals  a  feeble,  flutterfng,  undulatory^  impulse.  The  apex- 
beat  shows  decided  weakness  or  is  not  visible.  When  the  right 
ventricle  is  much  dilated  its  apex  impulse  replaces  that  of  the  nor- 
mal impulse.  This  is  due  to  the  enlargement  which  may  over- 
shadow the  left  ventricle  and  which  brings  the  right  ventricle  in 
closer  contact  with  the  chest  wall.  The  impulse  then  is  seen  below 
the  ensiform  cartilage  or,  less  commonly,  to  the  right  or  left  of  it, 
A  wav>'  motion  is  observed  in  the  fourth,  fifth  and  sixth  interspaces 
to  the  left  and  clo.se  to  the  sternum. 

In  extensive  dilatation  of  the  right  auricle  there  is  pulsation  in 
the  third  right  interspace.  Pulsation  in  the  second  left  interspace 
is  probably  due  to  throbbing  of  the  conus  arteriosus,  and  if  there 
\s  tricuspid  regurgitation  a  systolic  murmur  may  be  heard. 

A  prominent  feature  in  dilatation  of  the  right  ventricle  is  disten- 
tion and  pulsation  of  the  jugulars.  They  may,  however,  be  dis- 
tended without  pulsation.  In  very  thin  persons  the  w  hole  pnecor- 
dial  space  may  seem  to  have  a  wavy  motion.  \\\  stout  persons 
inspection  may  be  entirely  negative. 

Palpation  confirms  the  feebleness  of  the  heart  action  and  difiTuse- 
ness  of  tlie  impulse,  but  usually  fails  to  reveal  the  apex-beat, 
Walshe  pointed  out  that  when  there  is  an  apex-beat  it  may  some- 
times be  seen,  but  cannot  be  felt.  A  wide  area  of  impulse  may  be 
present  with  a  weak  apex-beat  Sometimes  a  thrill  may  be  appreci- 
able. 

Percussion  shows  general  increase  of  the  area  of  dulness,  espe- 
cially to  the  right  and  left  of  the  norma!  area.  In  the  case  of  dila- 
tation of  the  left  ventricle,  dulness  is  increased  to  the  left,  to  or 
even  beyond  the  mid-clavicular  line,  up  as  far  as  the  second  rib, 
downward  sometimes  as  far  as  the  sixth  and  in  very  rare  cases  be- 
yond it.  In  dilatation  of  the  right  ventricle  there  is  increased  dul- 
ness to  the  right  to  the  extent  of  about  one  inch  or  more  beyond 
the  right  of  the  sternum  on  a  line  with  the  fourth  interspace. 

When  both  ventricles  are  involved  the  area  of  dulness  partakes 
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of  the  above  directions,  shovving  bilateral  increase  in  a  somewhat 
transverse  direction.  The  shape  of  the  area  of  diilness  is  oval 
or  relatively  square.  The  presence  of  emphysema  may  greatly 
modify  the  signs  of  percussion. 

In  dilatation  of  the  right  auricle  there  is  dulness  on  percussion  to 
the  right  of  the  sternum  in  the  third  and  fourth  interspace. 

Auscuitation  finds  the  sounds  of  the  heart  weakened  in  inten- 
sity and  changed  in  character.  The  first  sound  is  shorter  in 
duration  and  higher  in  pitch.  In  pronounced  cases  it  is  weak 
and  ver>'  like  the  second  sound.  The  second  sound  is  frequently 
inaudible  at  the  apex,  and  the  period  between  the  two  sounds 
is  shorter  on  account  of  the  accelerated  heart  action.  In  some 
instances  the  second  sound  may  be  louder  than  the  first.  It  is, 
therefore,  sometimes  difficult  to  distinguish  one  from  the  other, 
especially  when  the  pause  between  tliem  is  shortened.  The  sounds 
of  the  heart  under  these  conditions  have  been  compared  to  those  of 
the  ftetus. 

In  dilatation  of  the  left  ventricle  alone  the  pulmonic  second 
sound  may  remain  strong  provided  the  right  ventricle  has  not  un- 
dergone much  dilatation  and  compensation  is  unbroken.  When 
the  left  ventricle  is  much  dilaled  the  aortic  second  sound  becomes 
weak. 

Reduplication  of  sounds  may  occur,  but  is  uncommon.  Some 
observers  speak  of  reduplication  of  the  first  or  second  sound  which 
gives  rise  to  the  galloping  rhythm,  others  of  an  apparent  reduplica- 
tion of  the  first  sound  and  an  actual  doubling  of  the  second. 

Auscultation  also  discloses  interesting  and  important  phenomena 
in  regard  to  murmurs.  In  the  greater  number  of  cases  an  auri- 
culo-ventricular  systolic  murmur  is  present.  When  dilatation  is 
excessive  or  is  rapidly  becoming  so,  a  pre-existing  murmur  may 
disappear.  On  the  other  hand,  dilatation  may  develop  murmurs 
by  stretching  the  auriculo-ventricular  orifices  and  causing  relative 
insufficiency.  Again,  when  dilatation  has  improved  under  treat- 
ment, a  previous  murmur  which  had  disappeared  may  reappear 
with  clearness. 

X-Rav  Diagnosis.,  see  Part  VH. 

Diagnosie, — ^A  weak,  irregular  heart,  an  extended  undulatory 
impulse,  small,  feeble,  irregular  or  intermittent  pulse,  weakness  or 
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entire  loss  of  the  apex-beat,  increased  area  of  duhiess  laterally,  re- 
semblance of  the  first  sound  to  the  second,  decrease  of  the  interval 
between  the  first  and  second  sound,  symptoms  of  pulmonic  and 
general  congestion  are  the  features  which  characterize  dilatation. 
The  history  will  add  much  to  the  situation. 

The  condition  may  be  mistaken  for  hypertrophy,  pericarditis  with 
effusion,  consolidation  of  the  king  near  the  heart,  aneurysm  and 
thoracic  tumors. 

In  both  dilatation  and  hyperthrophy  there  is  a  diffuse  wavy  im- 
pulse on  inspection,  and  increase  in  the  area  of  dulness,  but  dilata- 
tion is  characterized  by  feebleness  in  its  heart-sounds,  by  frequent 
absence  of  the  apex-impulse,  the  resemblance  of  the  first  sound  ta 
the  second  and  by  a  rapid,  weak,  intermittent  or  irregular  pulse,  a' 
direct  contrast  to  the  vigor  of  hypertrophy  with  its  slow*,  heaving 
heart  motion,  its  full,  regular  pulse,  abnormal  position  of  tlie  apex- 
beat  and  prolonged  dull  first  and  accentuated  second  sounds.  In 
addition  to  the  physical  signs,  the  histor}-  of  the  case  and  the  ra* 
tional  symptoms  will  point  to  the  diagnosis.  For  the  differentiation 
between  dilatation  of  the  heart  and  pericarditis  with  effusion  sec 
page  46. 

Consolidation  of  the  lung  in  close  proximity'  to  the  heart  may 
give  rise  to  some  of  the  signs  of  dilatation,  but  may  be  diflerenli- 
ated  by  the  absence  of  the  characteristic  changes  in  the  heart-sounds 
which  belong  to  dilatation,  and  by  the  attending  signs  and  features 
which  accompany  pulmonary  changes. 

The  enlargement  of  dilatation  and  hypertrophy  may  be  disdn* 
guished  from  that  of  aneury^sm  and  of  tumors  in  the  thorax  by 
the  fact  that  the  increased  area  of  percussion  dulness  is  referred 
to  the  right,  while  in  enlargement  of  the  heart  it  is  bilateral  and 
generally  downward.  As  far  as  aneurysm  is  concerned,  the  other 
physical  signs  of  its  presence  are  generally  suflficiently  character- 
istic to  prevent  error. 

Prognosis,— In  dilatation  arising  in  connection  with  die  acute 
infectious  fevers  the  outlook  is  very  grave.  Acute  dilatation  super* 
imposed  upon  hypertrophy  with  dilatation,  if  caused  by  some  extra- 
neous influence,  such  as  over-exertion,  while  always  serious,  in 
many  instances  is  amenable  to  treatment.  In  those  forms  occur- 
ring as  a  result  of  a  giving  way  of  compensation  with  degeneration 
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of  the  walls,  the  forecast  is  decidedly  unfavorable.  Frequently, 
however,  much  may  be  done  in  the  way  of  care  and  treatment  to 
sustain  the  failing  heart  power  and  to  prolong  life.  In  condi- 
tions attended  with  atheroma  and  those  in  which  there  is  reason 
to  suppose  that  fatty  degeneration  is  present,  the  prognosis  is  bad 
and  tJie  possibility  of  sudden  death  must  be  borne  in  mind.  An 
irregular  pulse,  the  disappearance  of  previously  existing  high  ten- 
sion without  treatment,  feeble,  fluttering  impulse,  are  unfavorable 
indications.  Paroxysms  of  dyspna;a  and  attacks  of  syncope  are 
dangerous,  Many  perish  in  this  way,  but  the  most  frequent  cause 
of  death  is  pulmonar>^  cedema. 

Treatment.— The  application  of  remedial  measures  to  cardiac 
dilatation  must  be  viewed  from  the  standpoints  of  removal  of  the 
cause  and  management  of  effects.  In  all  cases  efforts  should  be 
made  to  ascertain  the  aitiological  influences  ;  \n  a  large  number  of 
instances,  however,  these  are  irremediable  and  beyond  the  sphere 
of  therapeutic  agencies,  as,  for  example,  valvular  diseases.  On  the 
other  hand,  there  are  conditions  in  which  the  causes  are  removable 
when  the  surroundings  and  means  of  the  patient  permit.  These 
are  mental  and  physical  stress,  anaemia  and  excessive  use  of  alco- 
holic beverages.  Those  who  are  subjected  to  continuous  mental 
strain  and  worry  should  be  removed  to  different  surroundings  and 
scenes.  Those  who  suffer  from  the  effects  of  physical  exertion 
should  seek  rest  or  occupations  which  do  not  call  for  muscular 
efforts.  Those  whose  constitutions  are  debilitated  and  whose  blood 
is  impoverished  should  be  toned  up  by  highly  nutritious  food,  iron, 
arsenic  and  remedies  of  that  class.  The  use  of  alcoholics,  except 
under  medical  supervision,  should  be  forbidden,  likewise  tobacco, 
coffee  and  tea. 

When  pulmonary  disease  is  the  starting-point  of  dilatation,  ever>^ 
means  should  be  employed  to  control  its  progress.  Efforts  to  re- 
lieve the  bronchial  catarrh  and  emphysema  and  the  extension  of 
pulmonar>^  lesions  should  be  instituted.  Dilatation  depending 
upon  valvular  diseases  should  be  treated  according  to  the  principles 
laid  down  in  the  consideration  of  that  subject. 

Standing  at  the  head  of  the  list  of  remedial  agents  are  rest  and 
nutrition,  the  importance  of  which  cannot  be  too  forcibly  empha- 
sized.    Prolonged  rest  in  bed  should  be  enjoined,  the  length  of  time 
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depending  upon  the  exigencies  of  the  case.  In  not  a  few  instances 
gratifying  results  follow.  A  very  rapid  pulse  may  become  reduced 
in  frequency  and  improved  in  strength,  the  area  of  heart  dulness 
diminished^  a  pre-existing  murmur  may  return  and  dyspncta  and 
other  symptoms  of  congestion  relieved.  Especially  may  this  re- 
sult be  obscrx^ed  in  those  cases  where  a  condition  of  dilatation 
comes  on  somewhat  acutely  from  the  eflfect  of  over-exertion  or 
similar  causes  tn  persons  suflTering  from  valvular  deficiencies.  After 
removal  from  bed  the  patient  should  be  made  to  recline  on  a 
lounge  or  rcclining-chair  and  after  a  suitable  interval  may  be  allowed 
to  go  about,  but  only  on  a  level.  Stairs,  sudden  exertion  and  mental 
annoyance  must  be  avoided.  The  bowels  should  be  kept  free,  if 
for  no  other  reason  than  to  prevent  straining  at  stool. 

The  diet  should  be  nutritious,  concentrated  and  as  dry  as  possi- 
ble. Food  should  be  taken  in  small  quantities  at  regular  intervals 
four  or  five  times  a  day  rather  than  heartier  meals  less  frequently. 
Nitrogenous  food  should  be  given  freely.  In  the  case  of  patients 
of  gouty  or  rheumatic  diathesis  the  diet  should  be  modified  accord- 
ingly. 

In  conjunction  with  rest,  massage  often  proves  a  valuable  ad- 
juvant. It  should  be  general,  but  not  administered  sufficiently 
long  to  fatigue  the  patient.  In  those  persons  in  whom  it  produces 
a  condition  of  nervous  irritability  or  exhaustion  it  should  be  discon- 
tinued- 

Of  equal  importance  is  the  administration  of  drugs,  among  which 
digitalis  is  chief  There  is  no  other  remedy  which  will  be  so  fre- 
quently called  for  in  dilatation.  Other  remedies  of  the  digitalis 
group  are  also  of  value,  notably  strophanthus.  Strychnia,  the 
iodides  of  arsenic  and  of  potash  and  nitroglycerin  are  also  of  service. 
The  special  indications  for  the  administration  of  these  remedies  are 
discussed  in  the  sections  on  general  cardiac  therapeutics,  and  in 
that  on  the  treatment  of  failing  compensation  in  valvular  disease. 

In  suitable  cases  Schott's  method  of  resistance  exercises  and 
Oerters  system  of  walking  up  graded  inclines,  together  with  the 
baths  of  Nauheim,  may  produce  satisfactory  results.  Conditions  of 
dilatation  due  to  strain  or  over-exertion,  atheroma  or  renal  disease 
are  not  to  be  subjected  to  these  methods,  but  dilatation  arising  as  a 
consequence  of  a  general  atonic  condition,  with  or  without  valvular 
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defect,  cases  of  early  date  and  those  associated  with  obesity  are 
likely  to  undergo  decided  improvement. 

When  dilatation  has  advanced  to  such  a  degree  that  general  sys- 
temic disturbance  begins  to  be  manifest  and  the  long  train  of  dis- 
tressing phenomena  which  betoken  a  failing  heart  appear,  treatment 
must  obviously  be  on  the  line  of  palliation  for  the  relief  of  suffer- 
ing. The  symptoms  under  these  conditions  are  essentially  those  of 
the  latter  stages  of  valvular  disease  and  the  treatment  is  identical. 

ATROPHY  OF  THE  HEART. 

Atrophic  changes  involving  the  heart  may  be  cither  local  or  gen- 
eral. In  the  former  only  one  chamber  or  a  part  of  the  heart  wall 
at  any  point  or  the  papillary  muscles  may  be  affected.  The  walls  of 
one  ventricle,  for  example,  may  become  greatly  reduced  from  ab- 
scess or  aneur>'sm.  The  most  frequent  source  of  local  atrophy  is 
mitral  obstruction  which  gives  rise  to  wasting  of  the  left  ventri- 
cle, and  myocardial  degeneration  in  association  with  fibrous  over- 
growth. 

Congenital  atrophy,  or,  more  properly,  arrest  of  development  of 
the  heart  also  occurs.  When  observed  it  is  found  more  frequently 
among  females  with  non-development  of  the  sexual  organs  and  ar- 
terial system  with  general  faulty  nutrition.  This  condition  is  some- 
times attended  with  pronounced  types  of  chlorosis,  as  described  by 
Virchow.*  An  abnormally  small  heart,  however,  may  be  compati- 
ble with  health,  as  occasionally  on  post-mortem  examinations  on 
persons  dying  of  acute  disease  a  heart  out  of  ail  proportion  to  the 
size  of  the  body  has  been  found. 

It  is  the  purpose  of  this  article  to  consider  general  atrophy  and 
emaciation  of  the  heart  and  not  any  of  the  several  local  atropine 
processes  which  more  properly  are  part  of  the  affections  to  which 
they  are  secondary'  and  of  which  they  form  a  more  or  less  essential 
accompaniment- 
Corresponding  to  the  old  classification  of  hypertrophy,  earlier 
writers  spoke  of  simple,  eccentric  and  concentric  atrophy ;  simple, 
implying  reduction  in  weight  from  thinness  of  the  walls  ;  eccentric^ 
thinness  of  the  walls  with  increase  of  the  size  of  the  chambers  ;  and 


*  Ucber  die  Chlorose,  Berlin,  1872. 
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concentric,  that  in  which  there  is  both  reduction  in  the  size  of  the 
organ  and  of  the  walls.  These  divisions  are  not  altogether  practical 
as  there  is  doubt  as  to  their  actual  existence.  Eccentric  atrophy  prop- 
erly belongs  to  the  subject  of  dilatation  and  is  simply  a  condition  of 
a  dilated  heart.  Pepper  says  that  weight  alone  decides  the  ques- 
tion of  the  presence  or  absence  of  atrophy  whatever  the  size  of  the 
or^an. 

etiology. — The  common  cause  of  general  cardiac  atrophy  is 
some  wasting  disease  which  follows  a  protracted  course,  such  as 
tuberculosis,  diabetes,  cancer^  syphilis,  Addison's  disease,  etc.  The 
condition  also  occurs  in  old  age.  in  association  with  amyloid  de- 
generation of  the  kidneys  and  in  the  insane.  Local  sources  of  ori- 
gin have  been  observed  in  adhesive  pericarditis  and  calcification  of 
the  pericardium.  Disease  of  the  coronary  arteries  is  generally  men- 
tioned as  a  cause,  but  this  condition  is  much  more  likely  to  result 
in  degenerative  changes,  rather  than  simple  atrophy.  A  rare  cause 
is  excessive  fatty  deposit  which  may  give  rise  to  wasting  of  the  heart 
muscle. 

Morbid  Anatomy. — The  main  feature  in  the  pathological  pro- 
cess is  reduction  in  weight.  The  normal  heart  in  the  adult  is 
roughly  estimated  as  beuig  about  llie  size  of  the  fist,  weighing  in 
the  male  from  ten  to  twelve  ounces  and  in  the  female  from  eight  to 
ten.  Sometimes  the  reduction  from  the  normal  is  excessive.  Quain 
relates  a  case  of  a  girl  of  fourteen  in  whom  the  heart  was  found  to 
weigh  one  ounce  and  fourteen  drachms,  and  Hramwell,  one  in  which 
it  weighed  two  ounces  and  two  drachms. 

In  addition  to  diminution  in  size  the  heart  shows  absence  of  the 
superficial  fat,  rendering  its  contour  less  rounded  and  the  vessels 
more  pronounced.  When  the  shrinkage  is  excessive  the  visceral 
layer  of  the  pericardium  may  be  thrown  into  folds  on  the  surface. 
The  appearance  of  the  heart  also  shows  decided  v^ariations  accord- 
ing to  the  presence  or  absence  of  fatty  degeneration  and  pigmenta- 
tion. The  muscular  substance  may  appear  either  normal,  or  paler 
or  darker.  In  consistency^  it  may  be  softer  or  more  dense.  In 
cases  of  simple  atrophy  the  color  remains,  for  the  most  part,  un- 
changed, but  the  organ  is  firmer  and  denser.  When  fatty  degener- 
ation predominates  it  is  pale,  yellowish,  soft  and  flabby. 

Excess  of  pigmentar)'  deposits  is  a  common  feature  in  atrophy 
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of  the  myocardium,  where  it  constitutes  pigmentary  atrophy.  A 
certain  amount  of  pigmentary  deposit  is  generally  found  around  the 
nuclei  after  middle  life,  but  this  should  be  excluded.  In  atrophic 
pigmentation  there  is  great  excels  of  the  deposit  with  actual 
shrinkage  and  induration  of  the  organ.  On  section  the  vessels  are 
seen  to  be  tortuous  and  the  tissues  of  a  chocolate  hue. 

On  microscopic  examination  in  simple  atrophy,  the  muscular 
fibres  are  found  to  have  become  smaller  and  the  muscular  cells  re- 
duced in  size  with  loss  of  their  cylindrical  shape,  with  a  tendency 
to  become  fusiform.  There  may  be  an  increase  rather  than  a  dimi- 
nution in  the  transv^erse  striation  and  longitudinal  fibrilht*. 

The  pericardial  fluid  maybe  increased  or  diminished,  usually  the 
latter 

Symptoms. — ^The  symptoms  of  atrophy  of  the  heart  are  with- 
out distinctive  features.  They  are  those  of  heart  weakness  and 
constitute  a  part  of  the  general  clinical  manifestations  of  the  condi- 
tion to  which  they  are  secondary'.  Feebleness,  early  exhaustion, 
breath lessness  with  palpitation  and  prajcordial  distress  from  pul- 
monary stasis,  scanty  urinary  secretion  with  sediment  and  high 
specific  gravity  from  renal  congestion,  attacks  of  syncope,  ringing 
in  the  ears,  spots  before  the  eyes  and  mental  confusion  from  defec- 
tive blood-supply  to  the  brain,  are  the  usual  .symptoms.  When 
these  are  present  to  a  decided  degree  in  maladies  which  are  liable 
to  waste  the  substance  of  the  heart  muscle,  tliey  may  be  considered 
as  presumptive  evidences  of  the  presence  of  cardiac  atrophy. 

Physical  Signs. — Inspeithn  usually  shows  diminution  or  ab- 
sence of  the  impact  of  the  apex-beat,  but  when  the  patients  are  thin 
and  the  lungs  are  retracted,  especially  the  left,  there  may  be  an  ex- 
aggeration of  distinctness  with  displacement  of  the  impulse  to  the 
left  of  normal. 

Palpation  adds  nothing  exce])t  to  confirm  the  signs  of  inspection. 
It  should  be  borne  in  mind  that  in  these  conditions  there  is  usually 
considerable  emaciation  which  renders  the  movements  of  the  heart 
more  manifest  to  the  sight  and  touch. 

Pitrttssiofi  shows  decrease  of  the  normal  area  of  dulne.ss  which  is 
the  inost  important  and  distinclive  sign  of  cardiac  atrophy.  But 
error  may  arise  in  case  of  pulmonary  emphysema  which  causes  the 
area  of  cardiac  dulness  to  appear  much  diminished. 

17 
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Auscuiiation  may  disclose  weakness  of  the  heart-sounds,  but  if 
the  heart  is  close  to  the  surface,  as  it  not  infrequently  is,  they  may 
appear  intensified.  When  the  heart  muscle  has  become  much 
weakened  the  first  sound  is  muffled  or  absent  and  the  second  dis- 
tinct* This  clearness  of  the  second  sound  is  often  observable  in 
marasmic  conditions  and  in  pulmonary  tuberculosis. 

DiagnosiB. — The  recognition  of  the  presence  of  the  affection  de- 
pends upon  the  diminution  of  tlie  area  of  cardiac  dulncss.  If  this 
sign  is  determined,  together  with  association  with  some  wasting 
disease,  general  weakness,  dyspntra  and  feeble  pulse,  it  is  sufficient 
evidence  to  warrant  the  diagnosis  of  atrophy. 

Prognosis. — The  outlook  depends  entirely  upon  the  primar)* 
lesion.  In  acute  conditions,  such  as  typhoid  fever,  it  is  favorable, 
but  in  chronic  wasting  diseases  it  is  hopeless. 

Treatment-— All  cfibrts  should  be  directed  toward  the  primary 
malady  and  to  sustaining  the  general  strength. 


PATTY  INFILTRATION  OP  THE  HEART. 

Synonyms. — Fatty  Hi'art,  Fatty  Ovtrgroivth,  Cor  Adiposum, 
Lipoma  task  of  the  Heart,  Obesitas  Cordis, 
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Fatty  infiltration  signifies  an  excessive  accumulation  of  fat  around 
the  heart  and  in  those  localities  where,  in  the  healthy  organ,  a  cer- 
tain amount  of  adipose  is  normally  present,  together  with  an  infil- 
tration of  the  intermuscular  fibres  with  fat  and  encroachment  of  the 
same  upon  the  muscular  structures  reaching  sometimes  as  far  as 
the  sub-endocardial  tissues.  Strictly  speaking,  it  is  not  a  degener- 
ation, but  inasmuch  as  it  frequently  leads  to  structural  changes  it 
is  usually  discussed  under  that  head. 

-Etiology.— The  chief  causes  are  the  same  as  those  which  lead 
to  the  excessive  accumulation  of  fat  in  other  parts  of  the  body.  In 
the  majority  of  instances  the  condition  is  associated  with  general 
obesity,  the  tendency  to  which  depends  either  upon  heredity  or  in- 
dividual idiosyncrasy. 

Apart  from   general   obesity,  chronic  alcoholism  is  one   of  the 
most  frequent  causes.     The  condition  is  also  occasionally  observed 
in  the  aged,  the  insane  and  in  certain  cachectic  conditions,  as  ii 
carcinomata  and  tuberculosis. 
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F'atty  infiltration  belongs  to  after  middle  life  and,  according  to 
some  observers,  occurs  without  regard  to  sex,  while  others  claim 
that  it  is  more  common  among  men.  It  is  never  seen  in  infancy. 
It  is  not  infrequently  acquired  by  excess  in  eating  and  drinking 
combined  with  habits  of  indolence  and  lack  of  exercise. 

Excess  of  fat,  sugar  and  starch  in  the  food  are  generally  sup- 
posed to  tend  to  obesity.  This  is  doubtless  true,  but  the  quantity 
of  food  is  also  an  important  factor.  Malt  liquors  especially  favor 
this  condition.  On  the  other  hand,  stoutness  may  occur  in  per- 
sons who  are  not  given  to  excesses  in  any  way. 

The  underlying  factor  in  all  these  conditions  is  tlefective  meta- 
bolism which  in  some  unknown  way  leads  to  the  excessive  forma- 
tion of  fat.  The  probable  seat  of  the  morbid  process  is  the  liver. 
Either  more  fat  is  formed  than  the  economy  can  consume  or  the 
process  of  its  elimination  is  defective.  However  this  may  be,  there 
is  no  satisfactory  explanation,  especially  when  one  takes  into  con- 
sideration the  differences  between  indi\4duals  subjected  to  the  same 
inlluences  and  habits  of  living. 

Morbid  Anatomy. — The  deposition  of  fat  between  the  grooves 
of  the  auricles  and  ventricles,  and  between  the  two  ventricles  is 
much  in  excess  of  normal.  From  these  localities  the  adipose 
tissue  passes  around  and  envelop  the  ventricles  to  a  greater  or 
less  degree,  especially  the  right  ventricle,  la  some  cases  it  may 
measure  an  inch  or  more  in  thickness  and  hide  the  whole  hcait. 
As  a  rule,  however,  the  overgrowth  is  not  so  general  or  so  dense, 
and  patches  of  the  normal  heart  may  appear  through  the  fatty  tis- 
sue. In  extreme  cases  the  process  may  encroach  upon  the  muscu- 
lar fibres,  spreading  among  the  intermuscular  substance  as  far  as 
the  sub-endocardial  tissues.  This  constitutes  infiltration.  Some- 
times a  colunm  of  fat  runs  through  the  heart  walls. 

When  infiltration  continues  it  leads  to  degeneration  of  the  muscu- 
lar fibres  and  dilatation.  In  cachexias  fatty  overgrowth  and  fatty  de- 
generation may  exist  together.  The  association  of  arterio-sclcrosis 
in  this  connection  has  long  been  recognized.  It  furnishes  the  cause 
of  cerebral  apoplexy  which  occurs  not  infrequently  in  this  condition. 

Symptoms. — Clinical  phenomena  arising  from  fatty  heart,  it  is 
generally  conceded,  are  confined  to  those  cases  where  the  accumu- 
lation of  adipose  tissue  is  accompanied  by  fatty  infiltration  of  the 
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muscular  fibres.     It  is  not  probable  that  the  mere  presence  of  hi 
aroiind  the  heart  causes  symptoms  (Laennec,  Cor\'isart), 

Breathlessness  on  exertion,  priecordial  oppression,  easily  induct 
fatigue  and  sometimes  giddiness  and  faintness  are  the  symptoms 
which  attend  this  condition.  The  dyspn<jea  is  not  paroxysmal,  but 
appears  only  on  exertion.  In  some  instances  it  may  be  extreme, 
and  not  infrequently  there  is  some  <edema  around  the  ankles.  The 
digestive  functions  are  good  and  the  appetite  in  obesity  cases  is 
often  excessive.  The  liver  may  show  signs  of  enlargement  and  the 
stomach  is  often  dilated.  The  pulse  varies,  sometimes  being  hard 
and  full,  at  others,  empty. 

The  condition  is  liable  to  progress  ;  in  advanced  cases  the  signs 
of  failing  heart  may  appear.  Asa  rule  these  cases  progress  slowly. 
In  many  death  ensues  from  pulmonary  oedema,  while  in  others  it 
occurs  suddenly  from  syncope, 

pMVsiCAL  Signs. — Inspection  is  negative  except  where  there  is 
true  fatty  infiltration  with  hypertrophy,  in  which  case  there  may  be 
some  pulsations  in  the  neck  and  diffusion  of  the  pnecordiaJ  im- 
pulse. Palpation  shows  feebleness  of  impulse.  AuscailaiioTt  re- 
veals feebleness  of  the  heart-sounds.  The  first  sound  is  usually 
more  affected  than  the  second.  Sometimes  murmurs  may  be  prcs* 
cnl.  mnrc  especially  systolic. 

Diagnosis.  —  Excessive  stoutness  associated  with  the  signs  of  gen* 
eral  cardiac  weakness  forms  the  basis  of  diagnosis  in  cases  of  the 
obese  ty{je.  In  alcoholics  and  others,  feeble  heart  action  with  dil.i- 
tation  points  to  its  presence.  A  positive  diagnosis,  however,  is  ottcn 
difficult. 

Prognosis. — The  outlook  depends,  to  a  great  extent,  upon  the 
characteristics  of  each  individual  case.  Hereditary'  tendency  to 
obesity  and  habitual  disinclination  to  exercise  are  unfavorable  fea- 
tures. A  determination  on  the  jiart  of  the  |>atient  to  reduce  thd  ac- 
cumulation of  fat,  and  [lersistence  and  perseverance  in  carrying  out 
plans  directed  toward  that  end,  may  be  regarded  as  affording  a 
good  outlook.  When  infiltration  is  pronounced,  especially  if  the 
patient  is  elderly,  the  prospect  is  unfavorable. 

Treatment. — The  general  care  of  cases  of  fatty  heart   in  ol 
persons  is  on  the  same  plan  as  for  the  reduction  of  general  obcsil 
and  corpulence.    The  diet  and  habits  of  life,  therefore,  are  the  chief 
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features.  The  food  should  be  such  as  will  least  lend  to  the  formation 
of  fat.  Fluids  should  be  used  sparingly  and  alcohol  generally  pro- 
hibited and  sugar  and  starch  withdrawn.  The  quantity  of  food 
should  also  be  diminished.  The  resistance  exercises  of  Schott  are 
of  benefit,  and  are  generally  to  be  recommended  so  long  as  there 
is  no  reason  to  believe  decided  degeneration  is  present.  General 
exercise  should  also  be  enjoined,  mental  as  well  as  physical,  the 
functions  of  the  bowels  and  skin  should  be  kept  active.  Bathing, 
often  proves  beneficiaL 

OerteKs  plan  of  treatment ^  which  has  given  some  good  results,  is 
as  follows  : 

1 .  Reduction  of  the  quantity  of  liquids  taken  at  meals  and 
during  the  intervals,  the  total  each  day  being  limited  to  thirty-six 
ounces.  Frequent  baths,  including  the  Turkish  bath,  when  not 
contraindicated.      Promotion  of  diaphoresis, 

2.  Diet.  Proteids  form  the  chief  part.  Breakfast— a  cup  of 
coffee  or  tea  with  a  little  milk^— about  six  ounces  in  all  ;  three 
ounces  of  bread.  Noon^ — soup,  four  ounces,  a  little  fish,  roast 
beef,  veal^  game  or  poultry,  salad  or  a  light  vegetable,  in  all  about 
eight  ounces  ;  bread  or  farinaceous  pudding,  one  ounce  ;  fruit,  six 
ounces  ;  no  fluid  at  this  meal,  but  in  warm  weather  six  ounces  of 
light  wine.  Afternoon — tea  or  coffee,  six  ounces,  with  the  same 
amount  of  milk  or  water ;  sometimes  otK*  ounce  of  bread.  Even- 
ing—one or  two  boiled  eggs,  one  ounce  of  bread,  a  small  bit  of 
cheese,  salad  and  fruit ;  six  to  eight  ounces  of  wine  with  four  to 
five  ounces  of  water. 

3.  Graduated  exercises  of  various  grades,  a  walk  each  dtiy  under 
constant  supervision,  and  gradually  increased  as  to  distance  and  in* 
clination.  Acccording  to  Oertel,  this  is  the  most  important  part  of 
the  method,  as  it  invigorates  the  heart  muscle. 

The  presence  of  valvular  lesions  with  insufficiency  and  broken 
compensation,  and  considerable  atheroma  of  the  arterial  walls,  are 
decided  contraindications  to  the  use  of  Oerters  method. 

In  cases  of  fatty  heart  arising  from  other  causes  there  is  no  spe- 
cial line  of  treatment.  In  alcoholic  cases  the  absolute  prohibition 
of  alcoholic  stimulants,  followed  by  the  administration  of  strych- 
nine and  general  tonics,  with  change  of  scene,  hold  out  the  only 
prospect  of  amelioration. 
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Fatty  degeneration  h  the  condition  in  whicli  the  muscular 
stance  of  the  heart  undergoes  an  actual  metamorphosis  and  beco 
fat..     It  is  distinguislied  from  fatty  infiltration  which  is  an  encroach-; 
ment  of  fatty  tissue  on  the  muscular  structures  and  not  primarily  a 
change  of  substance;  infihration  may,  however,  lead  to  real  de 
eration. 

etiology — It  may  occur  at  any  age.  but  is  very  rare  in  infan 
or  youth.  The  period  of  life  in  which  it  has  been  most  frequently] 
observed  is  after  forty,  especially  between  the  ages  of  sixty  and' 
seventy. 

The  affection  is  more  prevalent  among  males  than   among  fe- 
males, and  may  appear  in  spare  as  well  as  in  stout  persons.      Pre- 
disposition is  observed  in  heredity  and  in  sedentary  habits.      Th 
can  bo  no  question  but  that  some  persons  from  inherited  ten 
cies  are  prone  to  fatty  degeneration  of  the  heart,  which  in  many  ill 
stances  accounts  fur  the  frequent  occurrence  of  sudden  dissolu 
in   certain  families.     Habit  of  life   is  another  important    elem 
Lack  of  exercise,  especially  when  combined  with  a  hearty  appe*, 
tite  and  the  use  of  alcohol,  are  conducive  to  these  changes, 

Whatever  the  cause  the  fundamental  element  in  the  ;etio!ogy  of 
fatty  degeneration  is  defective  nutrition.  The  exdting  causes  are 
those  which  lie  in  the  blood-supply,  both  as  to  quantity  and  qual 
ity,  and  those  which  arise  from  abnormal  demands  made  upon  the, 
heart  muscle.  One  of  the  most  important  factors  in  this  wide  and 
diversified  aetiology  is  disease  of  the  coronary  arteries.  In  some  in- 
stances atheroma  of  tliese  vessels  is  followed  by  fibroid  degenera- 
tion, while,  in  others,  the  changes  arc  of  a  fatty  character.  Quain 
compared  these  conditions  of  the  heart  to  those  which  take  place 
in  cerebral  softening  from  similar  causes,  and  has  shown  that  the 
involved  areas  correspond  with  the  atiieroma  of  the  coronary 
vessels. 

Changes  in  the  quality  of  the  blood  which  may  lead  to  fattj' 
degeneration  arise  from  both  chronic  and  acute  aflections.  The 
various  forms  of  anaemia,  especially  Icucocytha^mia,  progressive 
pernicious  anaemia,  chlorosis  and  inanition  are  often  attended  with 
fatty  degeneration  of  the  heart  muscle.     Repeated  venesection  in 
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animals,  it  has  been  demonstrated;  produces  the  condition.  This 
accounts  for  its  presence  in  persons  who  have  sufTered  from  long- 
continued  haemorrhages  from  any  cause,  such  as  luematemesis, 
hremopt>'sis  and  metrorrhagia. 

Fatty  overgrowth,  when  it  has  reached  the  stage  of  infiltration 
and  has  penetrated  the  muscular  structures,  often  proves  the  cause 
of  degeneration  of  the  muscular  fibres  and  the  two  conditions  are 
frequently  found  coexistent* 

Cachexias  of  all  types  are  conducive  to  these  changes.  Thus,  it 
may  be  observed  in  long- continued  suppurative  processes,  tubercu- 
losis and  carcinomata.  It  not  uncommonly  appears  in  connection 
with  diabetes  and  gout.  In  the  latter  instance  it  is  probably 
caused  by  the  diseased  condition  of  the  coronar>^  vessels  which  so 
often  results  from  the  gouty  diathesis.  B  rights  disease  constitutes 
another  factor,  as  in  its  latter  stages  it  is  liable  to  be  attended  with 
fatty  degeneration  of  the  heart  muscle^  thereby  adding  materially 
to  the  danger. 

The  acute  affections  which  enter  into  its  tTtiology  are  numerous. 
It  occurs  in  typhoid  and  typhus  fevers,  erysipelas,  diphtheria,  va- 
riola, septicaemia,  pneumonia  and  malarial  diseases  of  the  tropics. 
In  diphtheria  the  walls  of  the  left  ventricle  and  its  musculi  papil- 
lares  are  most  likely  to  be  involved,  while  the  endocardium  remains 
intact,  except  for  the  presence  of  some  ecchymoses.  In  these  cases 
the  degeneration  must  be  regarded  as  the  direct  result  of  the  tox- 
ines  in  the  circulation  acting  upon  the  heart  structures.  The  same 
changes  have  been  observed  in  connection  with  scurvy,  purpura 
and  haemophilia. 

Certain  agents  introtluced  into  the  system  from  without  affect 
the  heart  to  a  marked  degree,  of  these  alcohol  is  the  most  common, 
though  by  no  means  the  most  powerful.  Fatty  degeneration  of 
the  heart  is  frequent  among  excessive  drinkers  and  when  sudden 
death  occurs  in  these  cases  it  is  often  attributable  to  its  presence. 
The  form  of  alcoholism  most  liable  to  aflect  the  heart  in  this  way 
is  habitual  and  long- continued  tippling,  rather  than  violent,  period- 
ical excesses.  As  in  the  instance  of  hypertrophy  beer  drinkers 
are  especially  susceptible  to  this  change.  Phosphorus  is  the  most 
quickly  acting  agent  in  producing  fatty  degeneration  of  the  heart 
muscle.      The  process  may  begin   a   few   days  after  it   has    been 
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taken.    Arsenic  and  oxalic  acid  poisoning  act  in  the  same  way»  b 
less  speedily. 

The  eflccts  of  increased  tension  upon  the  heart  muscle  constitute 
a  very  important  and  comprehensive  class  of  causal  factors.      Here 
will  be  observed  the  results  of  muscular  strain  from   hard  v%'ork 
any  other  cause  arising  from  excessive  and  lont^-continued  physical 
exertion,  the  effect  of  high  living,  and  the  changes  in  the  myocar 
dium   incident   to   failing   compensation   and  fibroid   degeneratioi 
The   influences   underlying  these  conditions  which  are    obviousl 
manifold  and  of  great  variet)'  have  been  previously  discussed.      I 
this  instance,  however,  they  must  be  regarded  from  the  standpoint' 
of  their  efifect  upon  the  heart  muscle  rather  than  as  to  their  relation 
to  changes  in  the  valve  structures.     They  are  operative  in   every 
grade  of  life,  more  especially  in  the  two  opposing  conditions  ol 
wealth   and  poverty.     In  the  former  it  is  the  high  living,  in  t 
latter  the  continuous  physical  exertion  which  leads  to  the  high  ar- 
terial  tension  ami  consequent  morbid  changes  in  which    fatty  de 
generation   often   plays  such  an  important  role.     Thus  these  Iwa 
extremes  may  bring  about  a  similar  result.     The  same  condition 
is  not   infrequently  observed    among  gymnasts,  oarsmen  and   bi- 
cyclists. 

Conditions  of  excessive  muscular  hypertrophy  from  any  cau.se  arc 
frequently  found  associated  with  more  or  less  fatty  degeneration 
and  fibroid  changes  in  the  heart  walls.  In  severe  forms  of  inflam- 
mation of  the  pericardium  and  endocardium  microscopic  examina- 
tion often  reveals  the  presence  of  fatty  changes.  Again,  the  pres- 
ence of  growths,  especially  of  gummata.  may  develop  fatty  degen- 
eration, 

l-'inally.  in  some  cases,  no  cause  can  be  found  and  the  origin  of 
the  lesi'Mi  must  be  entirely  presumptive,  depending  upon  probable 
mal-assimilation  in  the  nutrition  of  the  heart  muscle  or  upon  some 
unrecognized  abnormal  state  of  the  blood  itself 

Morbid  Anatomy,— The  degenerative  processes  may  be  either 
localized  or  diffuse.  The  appearance  of  the  heart  varies  consid- 
erably according  to  the  extent  of  the  changes.  In  the  strict 
sense  of  the  word,  fatty  degeneration  in  itself  does  not  give  rise  to 
increase  in  the  bulk  of  the  organ,  but  on  account  of  its  common 
association  with  dilatation  and  hypertrophy  enlargement  generally 
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accompanies  its  pri;scnce.  Again,  diffuse  degeneration  may  lead 
to  dilatation,  while  the  muscular  tissues,  on  the  other  hand,  in  dila- 
tation and  hypertrophy,  eventually  undergo  fatty  change.  Thus 
the  process  may  be  the  result  as  well  as  the  cause  of  dilatation.  In 
some  instances  the  heart  may  be  found  to  become  actually  dimin- 
ished in  size.  This  may  occur  in  association  with  protracted 
chronic  affections. 

The  degenerative  changes  may  involve  the  entire  organ,  but  are 
usually  more  pronounced  in  the  left  ventricle,  especially  near  the 
apex,  which  is  first  implicated.  The  septum  is  the  next  part  af- 
fected, and  last,  and  to  a  lesser  degree,  the  right  ventricle.  Accord- 
ing to  Quain,  in  about  one-half  of  the  cases  both  ventricles  are  in- 
volved, but  that  when  only  one  is  the  seat  of  the  lesion  it  is  the  left 
twice  as  frequently  as  the  right.  The  auricles  are  little  affected,  but 
occasionally  suffer. 

The  heart  as  seen  with  the  unaided  eye,  after  the  removal  of  the 
overlying  fat  which  is  sometimes  abundant,  shows  loss  of  the  nor- 
mal redness  of  the  muscle,  which  is  brownish-yellow  or  yellow- 
ish, according  to  whether  the  changes  are  acute  or  chronic.  This 
condition  is  usually  more  localized  in  the  neighborhood  of  the 
apex.  Patches  of  fatty  deposit  may  be  observed  scattered  over  the 
surface  of  the  muscle  apparently  superficially,  but  on  microscopical 
examination  it  will  be  found  that  they  are  deep-seated,  involving 
the  musculi  papillares,  which  have  a  streaked  appearance,  and  the 
tissues  of  the  trabecula:.  In  these  localities,  in  advanced  condi- 
tions, the  deposits  of  fat  may  be  seen  with  the  naked  eye  under  the 
surface  of  the  endocardium. 

In  cases  arising  in  connection  with  chronic  diseases  the  color  of 
the  heart  muscle  is  pale,  frequently  with  areas  where  the  paleness 
is  intensified.  When  there  is  local  obstruction  with  consequent 
stoppage  of  the  blood-supply  there  may  be  a  patch  of  circijmscribed 
pallor. 

In  acute  cases  the  tissues  may  be  dark  from  blood  stains,  with 
sometimes  occasional  points  of  loss  of  color.  The  entire  organ  is 
liable  to  be  affected,  although  the  left  side  of  the  heart  shows  more 
decided  alterations  than  the  right.  In  extreme  cases  the  patches 
of  changed  tissue  may  resemble  an  abscess. 

Microscopic  examination  reveals  the  most  positive  evidences  of 
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fatty  degeneration.  The  process  consists  of  a  gradual  displacement 
of  the  muscular  elements  by  fatty  granules.  The  first  noticeable 
change  is  the  presence  of  fine,  minute  granules  within  the  muscular 
fibres  near  the  nuclei,  lying  longitudinally  and  generally  parallel  to 
the  fibrilhf.  There  are  few  other  changes  early,  the  structures  at 
this  period  being  little  affected.  When  the  condition  has  ad\*aticed 
there  is  increase  in  the  number  of  the  granules,  with  loss  of  stria- 
tion  and  disai>pearancc  of  the  nuclei  in  the  affected  fibres.  The 
granular  condition  of  the  degenerated  fibres  presents  a  cloudy  ap- 
pearance wliicli  may  be  mistaken  for  cloudy  swelling  or  albuminoid 
degeneration.  A  distinction  may  be  made  by  applying  acetic  acid, 
which  dissolves  albuminoid  granules,  brings  out  the  granules  of  fatly 
degeneration  in  strong  relief  and  dispels  the  cloudiness.  Staining 
with  osmic  acid  will  also  develop  characteristic  features  in  fatt>' 
degeneration. 

Under  a  more  powerful  lense  the  microscope  shows  the  granule* 
to  be  oil  globules  ;  with  them  may  be  seen  dark  bodies  which  arc 
called  pigment  granules.  This  gives  a  darker  color  to  the  fibre. 
As  the  condition  advances  the  muscular  tissue  is  mere  or  less  dis* 
placed  by  the  oil  globules,  and  its  consistency  eventually  changed 
to  a  palc»  yellowish,  flabby  and  easily  broken  substance,  whi^ 
imparts  a  sensation  of  greasiness  to  the  touch.  Sometimes  exci 
of  pigment  may  cause  a  mottled  appearance.  In  conjunction  wil 
these  changes,  the  muscular  fibres  may  become  affected  in  a  singu- 
lar manner.  They  may  become,  as  it  were,  disjointed,  that 
there  arc  intervals  between  the  fibres  instead  of  firm  and  continuoi 
connection.  This  condition  is  termed  fragmentation.  WTiat  influ- 
ence it  may  have  in  contributing  to  faihire  of  the  heart  powers  it 
not. possible  to  say,  as  the  chief  factor  must  be  the  displacement 
the  active  muscular  fibres  by  fat. 

The  association  of  fatty  degeneration  of  the  heart  muscle  Wi 
other  affections  of  the  myocardium  has  been  the  subject  of  frequei 
allusion  in  the  discussion  of  the  respective  conditions  with  which 
is  liable  to  occur.  In  fibroid  degeneration,  fatty  infiltration,  dilat 
tion,  hypertrophy,  atheroma,  thrombosis  and  in  some  cases  of  pci 
and  endocarditis  it  appears  as  a  retrogressive  process,  the  produ< 
of  other  and  distinct  pathological  conditions. 

In  connection  with  the  fatty  changes  in  the  heart,  fatty  degcnci 
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ation  may  be  found  tn  the  liv^er,  tunica  intima  of  the  arteries  and 
epithelia  of  the  kidneys.  Tlie  vessels  of  the  brain  may  also  be- 
come the  seat  of  fatty  changes,  sometimes  without  evidence  of  sim- 
ilar changes  in  other  arteries. 

The  exact  nature  of  the  metamorphic  process  is  unknown.  Fat 
exists  in  chemical  combination  in  all  animal  tissues.  The  amount 
in  the  heart  is  from  2  to  3  per  cent  of  the  entire  weight  of  the 
organ.  To  say  that  the  transformation  of  muscle  tissue  into  fat  is 
a  chemical  process  docs  not  throw  much  li^ht  upon  the  subject. 

Symptoms.— Much  vagueness  surrounds  the  clinical  mani- 
festations of  fatty  degeneration  of  the  heart.  This  is  due,  in  part, 
to  the  fact  that  a  considerable  degree  of  fatty  degeneration  may 
be  present  without  giving  rise  to  symptoms,  and  in  part  to  the  asso- 
ciation of  the  lesion  with  other  lesions,  either  as  a  cause  or,  more 
frequently,  as  a  resulting  secondary  retrogressive  process,  which 
are  themselves  attended  with  disturbances  of  the  circulation. 

As  in  other  forms  of  chronic  cardiac  disease,  the  development 
of  symptoms  largely  depends  upon  the  habits  and  circumstances  of 
the  patient,  that  is,  upon  the  demands  made  upon  the  heart.  The 
more  even  and  tiuiet  the  mode  of  living,  and  the  greater  the  free- 
dom from  worry  and  anxiety,  the  greater  the  chances  of  immunity 
from  symptoms.  There  are,  however,  many  exceptions  where 
symptoms  develop,  notwithstanding  solicitous  care. 

The  course  of  the  afiection  displays  decided  diversity.  The  onset 
may  be  slow  and  gradual  or  it  may  appear  suddenly  under  the  in- 
fluence of  some  apparently  slight  cause.  Sometimes  a  severe  strain 
may  stir  into  activity  a  condition  which  otherwise  might  have  re- 
mained latent.  The  same  may  be  said  of  emotional  influences. 
The  reserve  power  of  the  heart,  however,  is  such  that  a  consider- 
able fatty  change  may  be  tolerated  before  symptoms  make  their 
appearance.  In  those  forms  arising  in  connection  with  dilatation 
from  any  cause,  and  other  retrogressive  changes  of  the  myocar- 
dium, the  progress  is  slow  and  the  condition  may  continue  for  a 
long  period  without  exciting  other  than  a  moderate  degree  of  dis- 
turbance ;  there  will  always  be,  however,  a  liability  of  more  pro- 
nounced and  serious  symptoms  manifesting  themselves  with  more 
or  less  abruptness.  In  cases  which  originate  from  anaemias  and 
acute  diseases  the  progress  of  the  degeneration  is  rapid. 
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When  the  disease  has  progressed  sufficiently  to  g^vc  rise  to 
symptoms,  there  is  often  inipltcation  of  the  coronary  arteries  or 
hypertrophy  with  or  without  dilatation. 

The  symptoms  generally  resemble  those  of  dilatation.  The  pa- 
tient usually  first  suffers  from  breath Icssness,  especially  on  exer- 
tion, and  with  attacks  of  palpitation.  He  also  complains  of  de- 
bility and  loss  of  muscular  power.  From  being  active  he  appears 
indolent  and  sluggish.  The  general  condition  of  the  system  points 
to  a  lowering,  the  temperature  in  some  instances  being  below  nor- 
mal. There  may  be  often  a  sensation  of  distress  in  the  prBccordia 
region.  Sometimes  this  may  amount  to  actual  pain  which  radiat 
upward  and  outward  to  the  shoulders  and  arms.  Attacks  of  an- 
gina  pectoris  may  appear,  due.  doubtless,  to  disease  of  the  corona 
arteries,  rather  than  to  the  fatty  degeneration  itself. 

The  general  appearance  is  in  no  way  characteristic.  The  coun- 
tenance may  be  either  pale  or  it  may  wear  the  signs  of  apparent 
health.  In  chronic  alcoholics  with  fatty  degeneration  of  the  heart 
there  is  frequently  marked  pallor.  In  the  aged,  yellowness  of  the 
conjunctiva  from  the  presence  of  fatty  tissue,  and  the  arc  us  senilis 
may  be  present.  It  is  deemed,  however,  by  many  that  this  is  of  no 
positive  diagnostic  importance.  It  may, on  the  other  hand,  be  regarded 
as  of  value  in  connection  with  other  signs.  Sometimes  there  may  be 
some  oedema  of  the  lower  extremities,  but  this  symptom  may  be  con 
fined,  for  the  most  part,  to  the  later  stages  with  excessive  dilatation* 

The  pulse  reveals  changes  which  vary  according  to  the  type 
the  process  and  the   presence   of  as.sociated  affections.      In   cases 
ansing  from  anremias  and  acute  diseases  the  arterial  walls  are  soft 
and  elastic;  in  tho.se  connected  with  chronic  affections,  especially 
in   the  aged,  they   may   be    hard  and   unyielding.     The   vessel 
usually  observed  to  be  somewhat  empty  with  diminution  of  bio 
pressure.     The  rate  shows  decided  variation,  but  generally  it  is 
celerated,  being  about  a  hundred  or  more  per  minute.      In    somi 
chronic  forms,  on  the  other  hand,  there  is  decided  slowness,  as 
as  thirty  or  forty  per  minute. 

The  rhythm  may  also  suffer  changes.    Irregularity  and  regu 
are  both  common.     There  may  be  loss  of  the  pulse-wave   in  the 
vessels  ;  that  is,  every  pulsation  of  the  heart  may  not  be  observe 
at  the  radial  artery. 
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Cerebral  symptoms  arc  liable  to  appear  at  an  early  date  as  a 
natural  consequence  of  the  diminution  of  blood  supplied  to  the 
brain.  Vertigo,  faintness  with  slight  nausea  and  momentary  loss  of 
mental  power  are  common.  These  distressing  sensations  usually 
tjuickly  disappear^  especially  upon  the  exertion  of  will  power.  Loss 
of  mental  force  often  proves  a  very  marked  feature.  The  patient 
is  no  longer  able  to  apply  his  mind  or  display  his  former  fortitude. 
At  times  there  appears  to  be  a  sort  of  mental  vacancy  of  which  he 
is  fully  and  painfully  conscious.  The  memory  becomes  defective 
and  often  the  disposition  irritable.  A  tendency  to  somnolence  is  a 
feature.  Even  after  a  long  sleep  the  patient  complains  of  drowsi- 
ness. On  the  other  hand,  however,  sometimes  insomnia  may  prove 
troublesome^  due,  undoubtedly  in  many  instances,  to  sleeping  dur- 
In^  the  day,  a  tendency  to  which  the  patient  is  often  unable  to 
overcome. 

In  pronounced  forms  of  the  affection  there  may  be  sudden  at- 
tacks of  blindness  and  actual  syncope  ;  the  latter  may  appear  in 
several  forms.  Generally  the  patient  lies,  semi-unconscious,  with 
pale  face,  cold  surface  and  extremities  and  very  slow  pulse.  In  more 
unusual  instances  the  syncopal  attacks  may  assume  the  character- 
istics of  pseudo-apoplexy  as  observed  in  fibroid  degeneration.  This 
condition  is  remarkable  in  that  it  is  not  distinguishable  for  the  time 
from  the  true  apoplexy  due  to  cerebral  hiemorrhagc.  The  patient 
lies  on  his  back  entirely  unconscious.  In  some  cases  these  attacks 
may  resemble  epilepsy.  The  convulsions,  however,  are  not  as  se- 
vere as  in  epilepsy,  but  unconsciousness  is  complete  and  the  pulse 
is  very  slow,  sometimes  only  twenty  beats  per  minute.  It  would 
appear  that  the  cause  of  the  convulsive  condition  is  due  to  the  de- 
fective circulation  of  the  brain  from  the  feeble  heart  action. 

The  respiratory  symptoms  which  appear  early  become  intensi- 
fied as  the  degeneration  advances.  The  early  dyspncea  on  exer- 
tion  Vjecnmcs  more  persistent  and  paroxysms  of  cardiac  asthma  of 
great  intensity  may  occur. 

In  some  instances,  during  sleep,  Cheyne-Stokes  respiration  will 
be  observed.  This  phenomenon,  to  which  attention  was  first 
called  by  Stokes  and  which  was  afterwards  more  fully  described  by 
Cheyne.  consists  of  a  peculiar  rhythm  of  respiration  in  which,  hav- 
ing attained  a  maximum  degree  of  intensit)',  the  respirations  with 
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even  graduation  of  diminution  grow  less  and  less  until  they  finally 
cease,  then  there  is  a  pause,  after  which  they  begin  with  faint  efTorts, 
which  gradually  increase  in  intensity  in  the  reverse  of  the  manner 
in  which  they  decHned.  This  continues  until  the  maximum  is 
reached  ;  the  phenomenon  is  then  again  repeated.  Cheyne-Stokes 
respiration  is  by  no  means  pathognomonic  of  fatty  degeneration  of 
the  heart,  as  it  may  be  observed  in  many  conditions  in  which  tliere 
is  defective  blood-supply  to  the  medulla  oblongata.  It  is  an  un- 
favorable sign.  Other  changes  in  the  respiration  may  be  noted  in 
the  form  of  more  or  less  constant  tendency  to  sighing  and  yawning. 

The  alimentary  tract  shows  evidence  of  impairment  in  loss  of 
appetite,  feeble  digestion  and  general  torpor  of  the  bowels  and 
liver  ;  the  latter  often  is  enlarged.  The  muscular  layers  of  the 
stomach  may  lose  their  tone  and  allow  of  distention  from  tlie  gases 
of  fermentation.  This  condition  may  sometimes  exert  a  deleteri- 
ous influence  by  pressure  upon  the  heart  from  upward  expansion, 
especially  when  the  diaphragm  is  relaxed.  The  line  of  gastric 
resonance  may  often  be  traced  horizontally  from  the  base  of  the 
ensiform  cartilage  to  the  normal  position  of  the  apex  in  the  fifth 
interspace.  The  pressure  of  the  distended  stomach  on  the  weak- 
ened heart  may  be  sufficient  to  arrest  its  action  and  cause  sudden 
death. 

Renal  disturbances  are  also  common  in  the  advanced  stages,  the 
urine  may  be  scanty,  albuminous  and  contain  casts.  In  the  latter 
stages^  when  dilatation  has  become  excessive,  the  signs  of  stasis 
of  the  circulation  develop.  The  pulse  grows  more  feeble  and  ar- 
rhythmical and  dropsical  symptoms  may  appear,  the  latter,  how- 
ever, in  uncomplicated  fatty  degeneration,  is  never  well  marked. 
In  most  instances,  whatever  the  cause,  fatty  degeneration  termi- 
nates with  greater  or  less  rapidity  in  failure  of  the  heart  differing 
in  no  way  from  heart  failure  from  other  causes. 

While  the  course  of  the  lesion  is  slow,  it  may  suddenly  terminate 
by  arrest  of  the  heart  from  asystole.  Sudden  death  in  aortic  regur- 
gitation is  most  always  associated  witli  the  fatty  degeneration,  A 
mre  contingency  is  rupture  of  the  heart  walls  which  may  occur 
from  slight  causes. 

Physical  Signs. — It  is  only  when  the  chambers  of  the  heart  be- 
cnlarged  that  physical  signs  can  be  appreciated,  as  fatty  de- 
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generation   of   mild    degree   affords    no   physical    evidence  of  its 
presence. 

Inspcetion  and  palpation  shows  feebleness  of  the  apex  impulse, 
which  usually  occupies  a  position  near  normal.  Stokes  pointed  out 
that  sometimes  the  only  impulse  perceptible  is  that  felt  at  the  lower 
end  of  the  sternum  at  its  right  border.  IWatsswu  may  afford  no 
sign  of  enlargement  except  in  cases  associated  with  hypertrophy. 
Aiiscultaium  reveals  enfccblemcnt  of  the  normal  sounds,  the  first  is 
usually  shortened  and  less  pronounced.  In  some  instances  it  may  be 
inaudible  at  the  apex  where  the  second  sound  alone  may  be  heard. 
In  many  cases  a  weakened  first  sound  may  be  heard  at  the  lower  end 
of  the  sternum.  The  interval  between  the  first  and  second  sounds 
is  sometimes  shortened, though  this  is  usually  normal.  Murmurs  may 
be  heard  in  conditions  of  hvpertrophy  and  associated  valvular  dis- 
ease, febrile  disturbance  and  aniemia^  otherwise  they  will  be  absent. 

Diagnosis.— The  absence  of  characteristic  and  positive  physical 
signs  renders  the  recognition  of  fatty  degeneration  of  the  heart  dif- 
ficult. In  many  instances  the  diagnosis  must  be  inferential  rather 
than  positive. 

When  in  a  given  case  symptoms  indicative  of  a  lowering  of  the 
circulation  are  present,  especially  with  attacks  of  angina,  or  with 
apoplectiform  or  epileptiform  seizures,  and  at  the  same  time  when 
there  is  absence  of  the  physical  signs  of  murmurs  or  marked 
changes  in  the  heart-sounds,  or  of  disturbance  in  the  relations  of 
the  left  and  right  side  of  the  heart,  the  condition  may  be  regarded 
as  pointing  decidedly  to  the  presence  of  fatty  degeneration  of  the 
heart.  Again,  certain  features  connected  with  the  pulse  will  prove 
of  diagnostic  assistance.  A  weak,  unsustained  pulse  may  be  ob- 
served in  many  chronic  conditions.  It  may  indicate  simply  debility, 
or  something  more.  In  weakness  of  the  pulse  arising  from  organic 
disease,  when  the  patient  is  made  to  walk  quickly,  if  the  heart  is 
fatty  the  pulse  will  become  irregular  and  shorter  and  much  more 
feeble  ;  whereas,  in  the  absence  of  organic  disease,  it  will,  for  the 
time,  increase  in  volume  and  remain  regular. 

In  valvular  disease,  dilatation  and  hypertrophy,  fatty  degeneration 
may  be  regarded  as  probable  when  enfeeblement  of  the  heart  action 
is  more  than  that  which  is  deemed  proportionate  to  the  valvular 
defect  or  the  amount  of  dilatation. 
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The  presence  of  a  reasonable  and  valid  cause  will  also  greatly 
assist  the  diagnosis.  The  history  of  the  case  and  the  age  of  the 
patient  must  likewise  be  taken  into  consideration. 

Sudden  death  in  old  alcoholics  in  whom  there  have  been  no  sign^f 
of  valvular  disease  points  to  fatty  degeneration,  likewise  persons  o^^ 
full  habit  who  gradually  develop  the  symptoms  of  heart  weakness 
may  be  considered  as  sufferers  from  fatty  degenerative  changes  of 
the  myocardium.  fl 

In  acute  diseases  and  anc^mias  failure  of  the  heart  may  gener- 
ally be  regarded  as  evidence  of  fatty  degeneration  of  its  walls. 

The  fact  that  the  disease  is  so  frequently  an  associated  or  sec- 
ondary affection  renders  it  difficult  and  often  impossible  to  sepa- 
rate it  from  other  conditions*  Uncomplicated  forms  of  the  lesioHj 
resemble  advanced  dilatation  in  many  respects,  but  the  latter  ma 
be  distinguished  by  the  presence  of  the  greater  prominence 
dropsy,  of  an  increase  in  the  area  of  dulness,  and  by  the  absence 
of  the  peculiar  attacks  simulating  apoplexy  and  epilepsy. 

From  fibroid  degeneration  it  is  often  impossible  to  make  any  dis 
tinction,  as  the  same  clinical  manifestations,  including  the  angenoi 
and  cerebral  symptoms,  may  be  present  in  both  conditions.  Via 
Fibroid  Degeneration. 

Prognosis. — An  opinion  as  to  the  future  in  a  case  of  fatty  d 
generation  of  the  heart  rests,  to  a  ver>'  grt:at  extent,  upon  the 
origin  of  the  changes.  When  arising  in  connection  with  acute  dis- 
eases there  is  always  great  danger,  at  the  same  time  strong  hope 
for  ultimate,  complete  recovery.  In  protracted  fevers  the  con- 
dition must  be  always  regarded  as  grave.  Recovery  depends 
mainly  upon  the  strength  and  vitality  of  the  patient.  It  is  also 
largely  influenced  by  the  period  of  invasion  of  the  degenerative^ 
process.  As  a  rule,  the  later  its  iippearance  in  the  course  of  an 
acute  affection,  the  more  favorable  the  outlook. 

In  the  instance  of  fatty  degeneration  arising  from  phosphoru 
arsenical   or  oxalic  acid  poisoning  the  course  of  the  affection 
rapid  and  unfavorable.     The  same  may  be  said  when  it  is  associ 
ated  with  cachexias,  tuberculosis,  Bright's  disease,  and  pemiciou 
amemia.      In  cases  dependent  upon  other  forms  of  anaemia  w 
the  primar>'  cause  can  be  removed  the  situation  is  favorable.      I 
those  associated  with   fatty  overgrowth  and  infiltration  there  ar 
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very  reasonable  grounds  for  belief  that  treatment  u-ould  prove  help- 
ful if  diligently  pursued^but  the  continued  self-denial  and  persever- 
ance so  essential  are  often  lacking,  and  the  situation  is  corespond- 
ingly  unfavorable.  In  cases  due  to  alcohol,  much  also  can  be 
accomplished  if  its  use  is  discontinued,  but  in  confirmed  alcoholics 
this  is  impossible  unless  the  patient  is  placed  in  a  sanitarium. 

In  fatt)'  degeneration  associated  with  dilatation  and  other  struc- 
tural changes  of  slow  process,  the  patient  may  live  for  several 
years,  but  the  outlook  for  ultimate  restoration  ts  hopeless.  Senile 
types  which  form  a  part  of  a  general  decay  of  the  arterial  system 
are  not  necessarily  always  unfavorable  ;  if  not  excessive  they  may 
exert,  according  to  Sir  William  Jenner,  a  conservative  influence 
upon  the  circulation  of  the  cerebral  vessels  by  lowering  arterial 
tension,  as  otherwise  the  hypcrtrophied  heart  beating  with  full 
force  might  easily  break  down  the  walls  of  vessels  weakened  by 
atheroma. 

When  death  occurs  suddenly  in  persons  suffering  from  fatty  de- 
generation of  the  heart  it  usually  follows  some  indiscretion  or  pro- 
found emotional  influence,  especially  the  former,  A  run  for  a 
train,  a  long,  fatiguing  walk,  especially  if  against  the  wind,  may 
overtax  the  weakened  muscle  and  lead  to  its  arrest.  Sometimes 
death  may  be  instantaneous,  sometimes  it  may  be  preceded  by  at- 
tacks of  syncope  with  a  more  gradual  decline  of  the  heart  power. 
Again,  indiscretion  in  diet  in  persons  troubled  with  gaseous  fer- 
mentation may,  as  mentioned,  lead  to  sudden  dissolution  by  pres- 
sure on  the  heart.  In  most  of  these  cases  there  will  be  reason 
to  believe  that  %vith  care  the  patient  might  have  lived  much  longer. 

To  resume,  in  brief  it  may  be  said  that  generally  the  prognosis 
of  fatty  degeneration  dependent  upon  acute  disease  is  grave  as  far 
as  the  immediate  danger  to  lite  is  concerned,  but  if  the  acute  con- 
dition is  passed  safely  there  is  usually  ultimate  restoration  of  the 
heart  muscle.  In  toxic  conditions  it  is  bad  \  in  chronic  conditions, 
as  far  as  immediate  danger  is  concerned,  it  is  fair,  but  hopeless  as 
to  recovery. 

Treatment. — It  is  evident  from  the  diversity  of  its  origin  that 
the  treatment  must  present  several  aspects. 

In  acute  fatty  degeneration  of  the  heart,  strychnine  stands  first, 
digitalis  and  the  remedies  of  its  class  with  alcoholic  diffusible  stimu- 
li 
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lants  arc  also  indicated.    Inhalations  of  oxygen  may  prove  of 
vaIuc^  and  succeed  when  other  means  have  failed. 

Cases   arising  from   toxic  influences  depend  entirely    upon 
withclriivval  of  the  poison,  after  which  treatment   may  be   pursut 
acct»r<.Hnt;  to  the  individual  indications. 

In    those  forms  of  the  lesion  due  to  infiltration,  overgrowth 
chionit:   conditions^  regulation  of  the  diet,  which   should    be   pi 
and  nutritious,  rest,  both  mental  and  physical,  with  complete  fr 
tioiu    from   worry   and   gentle  and   carefully  supervised   exerd* 
{ihoiilci  be  enjoined.     Frequently  the  treatment  of  baths  and  grai 
ualed  exercises  as  pursued  at  Nauheim,  Germany,  is  attended  \v*itl 
excel l«-'»t  results.      For  obese  persons  a  course  at  Marienbad,  Bo- 
hcniidi  i*  recommended. 

The  indications  for  remedies  in  chronic  forms  are  on  the  sai 
i»oncnil  hues  as  for  fibroid  degeneration  and  cardiac  dilatatioi 
j^^l^Y|(lyceriti  is  the  foremost  remedy.  Evidences  of  periphei 
rt?iU«Uncc  in  the  circulation  and  angenoid  pains  especially  demand 
\Xn  line  The  iodides^  in  small  doses  three  times  a  day  long  coo^^ 
tliiued,  <il**t>  frequently  prove  of  benefit.  Iodide  of  sodium  ci^^ 
i«idldc  of  strontium  may  be  administered  in  place  of  the  potassium. 
Individ  of  Arsenic  is  also  o(  undoubted  value,  especially  when  th* 
(h  (intrttllti  the  second  decimal  trituration,  cver>'tu^  or  three  houi 
niHV  ^  iHvcn.  Chloride  of  gold  and  soda  should  also  be  borne 
IIUihI      Other  important  remedies  are  iodine  and  phosphorus. 

When   there   are  evidences  of  cardiac  insufficiency,  with   dy 
lUtii,  NVinik,  irregular  pulse  and  oedema,  the  general   line  of  tre; 
k\\m\\  ili«tni«*cd  under  failing  compensation  will  be  indicated.     Here 
itiyitalU  IWAV  be  u^eil  with  good  results.      It  is  often  most  effectii 
when  tMuployeil  in  association  with  nitroglycerin. 

riu.^  ulhiT  remedies  of  the  digitalis  group  may  also  prove  of 
y1(JC.     Strychnine  should  also  be  remembered  as  one  of  the  m< 
fifliHiive  drug-*  for  spurring   on   a   flagging  heart,  but  the   use 
Itsmmliea  of  thi!*  class  should  generally  be  confined   to  a    liraih 
|i^  riod  am!  ti^  emergencies.      Under  no  condition  should   they  be 
itihniniulercil  without   due  consideration,  for  it   should  alw*ay^s  be 
honu^  in  mind  that  in  the  weakened  condition  of  the  vessels  01 
iiliniuK»Hi«h  ij»  tlangcrous. 
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FIBROID  DEGENERATION  OF  THE  HEART. 

SvNONYMs. — Chronic  Myocarditis ^  Cardiac  Sclerosis,  Cardiac 
Cirrhosis^  Fibro- Myocarditis^  and  Sclerotic  Myocarditis, 

The  diversity  of  terms  which  is  here  presented  is  significant  of 
the  variety  of  opinions  which  are  entertained  in  regard  to  the  mor- 
bid prf>cesses  which  take  place  in  the  muscular  substance  of  the 
licart.  Several  distinct  forms  of  degenerative  changes  may  be  said 
to  be  included  under  the  head  of  chronic  myocarditis. 

-ffitiology.— The  initial  factors  in  the  causation  of  Fibroid  degen- 
eration are  changes  in  the  quality  of  the  blood  and  changes  in  the 
circulation  itself,  thtit  is,  the  amount  of  blood  circulating  through 
the  heart  and  consequent  alteration  in  the  blood -pressure. 

The  morbid  conditions  which  are  operative  in  the  first  place  are 
alcoholic  excess,  abuse  of  tobacco,  gout,  rheumatism,  diabetes, 
syphilis,  lead  poisoning,  and  chronic  nephritis;  in  short,  all  con- 
ditions which  interfere  with  the  tissue  metamorphoses  and  which 
tend  to  promote  arterio'Sclcrosis.  Therse  agents  usually  first  induce 
sclerosis  of  the  coronary  arteries  which  is  secondarily  followed  by 
fibroid  degeneration  of  the  heart  muscle. 

Rheumatism  causes  chronic  myocardial  inflammation  by  exten- 
sion of  the  inflammatory  process  of  the  peri-  and  endocardium  to 
the  heart  muscle  itself.  Especially  is  this  likely  to  happen  when 
the  pericarditis  is  attended  with  adhesion.  Typhoid  fever  may  form 
the  starting-point  of  the  lesion  which  may  follow  as  a  sequela. 
Syphilis  may  act  in  two  ways  :  first,  by  producing  gummata,  and, 
secondly,  by  endarteritis  it  may  cause  defective  nutrition. 

In  cases  which  originate  from  alterations  in  the  blood-current 
through  the  heart,  where  the  changes  in  the  quality  of  the  blood 
are  secondary,  it  will  be  found  that  valvular  deficiencies  are  the 
most  fertile  causes.  Under  these  conditions  the  heart  walls  are 
subjected  to  a  constant  increased  tension  from  the  backward  pres- 
sure, at  the  same  time  the  blood  is  more  or  less  stagnant  or  impure. 
As  a  result  the  heart  muscle  undergoes  degenerative  changes  in  the 
form  of  chronic  induration. 

Chronic  nephritis,  emphysema  and  atheroma  may  result  in  the 
same  condition  by  obstructing  the  circulation. 
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Another  potent  cause  is  over-strain  from  laborious  and  arduous 
occupations.  The  cftect  produced  is  similar  to  that  of  valvular 
disease.  The  increased  tension  of  the  blood-pressure  causes 
generation  of  the  heart  walls.  Thus,  certain  vocations,  such 
that  of  porters,  workers  in  foundries,  shov^cllers,  etc.,  are  prone  t^) 
induce  fibroid  degeneration  of  the  heart.  Likewise  persons  indulg- 
ing in  excess  in  rowing,  bicych'ng,  running  or  any  athletic  sfK)rt5 
requiring  great  muscular  eflbrt,  may  suffer  in  the  same  way. 

The  part  of  the  coronary  circulation  in  the  causation  of  fibr 
degeneration  is  of  the  utmost  importance.  The  causal  factors 
the  disease  may  early  affect  these  structures  and  thus  diminish  the 
blood-supply  to  the  heart  muscle.  The  disease  of  the  coronar>' 
vessels  leads  to  the  formation  of  thrombosis  and  subsequently  to 
ancumic  infarcts.  Embolic  processes  may  also  arise  from  vegeta- 
tions within  the  heart  cavities.  Thrombosis  of  a  coronar>''  v 
is  necessarily  a  matter  of  the  utmost  gravity,  as  it  is  inevitably 
lowed  by  serious  anatomical  changes  ;  sometimes  by  sudden  death 

Fibroid  degeneration  or  chronic  myocarditis  is  essentially  a  dis- 
ease of  after  life.  It  is  more  fretjuently  observed  among  males  than 
females,  as  might  be  inferred  from  its  aetiology. 

Morbid  Anatomy. —The  parts  of  the  heart  most  frequently 
implicated  are  the  left  ventricle  at  the  apex,  the  inferior  portion 
of  the  ventricular  septum^  and  the  papillary  muscles.  There  is 
enlargement  from  dilatation  w^ith  more  or  less  hypertrophy,  but  the 
walls  are  thinner  than  they  should  be  considering  the  increase  in 
bulk.  The  diseased  processes  may  be  either  diffuse  or  circum* 
scribed.  In  the  first  instance  the  excess  of  connective  tissue  ofti 
leads  to  enlargement  of  the  organ. 

The  diseased  areas  consist  of  grayish  or  grayish-yellou  ji.iUji 
which  vary  in  size  from  microscopical  points  to  one  or  two  inch 
in  diameter.  The  yellow  hue  is  due  to  the  presence  of  fatty  d 
generation.  Sometimes  there  are  blood-stainetl  points  from  throng 
botic  deposits.  There  is  generally  induratinn,  hut  in  some  instanc 
there  may  be  softening  of  the  tissues. 

When  the  structural  aherations  are  of  a  strictly  inflammato; 
type  there  may  be  a  blending  of  the  interstitial  and  parcnchyniato 
changes,  but  usually  there  is  a  predominance  of  one  clement  ov 
the  other.    When  the  parenchyma  is  the  principal  scat  the  muscu 
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changes  are  general.  This  type  is  more  frequently  observed  as  the 
sequela  of  rheumatism  or  specific  fevers.  According  to  Virchow 
the  changes  here  are  a  softening  of  the  tissues.  The  muscular 
fibres  lose  their  striations  and  become  filled  with  albuminous  gran- 
ules and  later  by  fat 

The  changes  in  the  heart  walls  may  lead  to  disarrangement  of 
the  valvular  and  orifice  structures  with  characteristic  signs  and 
phenomena.  Similar  effects  may  result  from  the  implication  of  the 
musculi  papillares.  Compensatory  hypertrophy  of  the  uninvolved 
portion  of  the  heart  may  arise,  which,  in  some  cases,  will  account  for 
the  presence  of  hypertrophy  with  fibroid  degeneration,  but  in  many 
others  it  is  the  direct  consequence  of  the  sclerotic  degeneration. 

The  coronary  arteries  are  early  involved  in  the  inflammatory  and 
degenerative  changes.  Sometimes  these  consist  of  an  endarteritis 
deformans  with  or  without  calcareous  degeneration,  sometimes  an 
endarterids  obliterans.  The  former  is  more  common  and  is  often 
associated  with  nephritic  disease  and  fibrous  degeneration  else- 
w^here.  The  tendency  of  these  vascular  changes  is  encroachment 
on  the  calibre  of  the  coronary  vessels,  and  consequent  faulty  and 
perverted  nutrition  of  the  myocardial  structures.  Another  very 
important  feature  in  these  morbid  alterations  of  the  coronarj'"  cir- 
culation is  the  liability  to  thrombosis  and  embolism,  the  result  of 
which  is  anaemic  infarcts  leading  to  subsequent  sclerosis  in  the 
heart  muscle. 

Microscopic  examination  of  the  tissues  shows  hyperplasia  of  the 
interfibrillar  connective  tissue  and  subsequent  fibrous  degeneration. 
In  turn  the  muscle  exhibits  various  stages  of  degeneration,  granu- 
lar and  fatty.  Atrophy  of  the  muscular  tissue  follows  as  a  result 
of  the  compression  due  to  the  fibroid  dege^ieration. 

When  an  infarct  occurs  as  a  consequence  of  thrombosis  in  a 
sclerosed  vessel,  the  appearance  of  a  point  of  lodgment  varies  ac- 
cording to  the  time  of  observation.  If  seen  early  there  is  paleness 
only,  while  if  seen  later  the  point  is  soft  and  yellowish.  The  micro- 
scope shows  the  fibres  disintegrated  and  the  striae  presenting  a  hy- 
aline appearance,  while  surrounding  the  seat  of  the  infarct  there  is 
fibrous  proliferation. 

Symptoms.— The  clinical  manifestations  of  fibroid  degeneration 
strongly  resemble  those  of  fatt\^     While  in  most  instances  they 
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are  decided,  invariably  so  when  the  degenerative  processes  are  pro-  j 
nounced,  they  are,  on  the  other  hand,  frequently  characterized  by^B 
irregularities  and  indefiniteness.  In  some  instances  post-mortem ^^ 
has  revealed  the  presence  of  indurations  of  the  myocardium  when  I 
during  life  there  was  absence  of  symptoms.  In  such  cases  hy[icr-^| 
trophy  was  completely  compensatory.  ^| 

The  symptoms  which  first  attract  attention  are  dyspncea,  palpi*^^ 
tation  and  pra:cordiaI  distress  ;  the  latter  is  often  described  by  the     1 
patient  either  as  a  sense  of  weight  or  of  constriction.      There  also 
may  be  throbbing  of  the  arteries,  flashes  of  light  before   the  eycs^J 
and  tinnitus  aurium,      Vertigo  and  faintness  may  prove  a  source  n^| 
annoyance.      Pain  around  the  region  of  the  heart  is  often  present  il^| 
varying  degrees.      In  some  instance  it  occurs  in  the  form  of  parox:<^| 
ysms  of  true  angina  with  all    the  concomitant  symptoms  of  tliaffl^ 
condition.     Occasionally,  recurrent  anginal  attacks,  with  or  without 
arrhythmia,  are  the  only  phenomena  which  may  manifest  themselves 
in   chronic   myocarditis.     In  such  cases  the  condition  is  to  be  at- 
tributed to  the  sclerosis  of  the  coronary  arteries.     Breath lessness  is 
generally  one  of  the  prominent  symptoms,  and  sometimes   during 
sleep  there  may  be  Chcyne-Stokes  respiration.     Bronchial  catarr^H 
is  often  observed  and  cough  is  not  infrequent.  ^^ 

The  urine  is  usually  diminished  and  of  high  specific  gravity*  and 
often  contains  castii.  Nervous  symptoms  in  the  form  of  insomnia  are 
common.     Sometimes  there  are  evidences  of  loss  of  mental  powci 

In  the  latter  stage  there  is  general  progressive  debility,  whil 
fatigue  on  slight  exertion  is  attended  with  breath lessness  and  palpi- 
tation is  easily  excited.     The  appearance  of  the  patient   does   n< 
present  anything  essentially  characteristic.    In  some  instances,  hoi 
ever,  close  scrutiny  may  detect  some  tortuosity  of  the  temporal 
terics»  at  the  same  time  there  may  be  pulsation  of  the  carotids,  eit 
one  or  both. 

The  pulse-rate  shows  decided  changes.     It  may  be  slow,  full, 
intermittent  and  irregular,  that  is,  there  may  be  bradycardia  and 
arrhythmia.     Occasionally,  it  is  accelerated,  especially  as  the  hea^H 
fails.     Slowness,  however,  is  common,  the  pulse  being  fifty  or  evct^i 
forty  per  minute.      Reduction  of  pulse-rate  (bradycardia)  with  in- 
tcrmittency  (arrhythmia)  and  angina  are  features  strongly  suggest!^ 
oi  clironic  myocardial  inflammation. 
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Pseudo-apoplexy  may  occur.  The  patient  may  be  suddenly  seized 
with  vertigo  and  unconsciousness,  with  slowness  of  the  pulse  (Adams- 
Stokes  syndronie).  Frequently  this  condition  comes  on  after  a 
heavy  meal  or  some  imprudence  in  diet.  As  a  rule,  tlie  period  of 
unconsciousness  is  brief  and  is  not  attended  with  paralysis.  In 
some  instances,  on  the  other  hand,  slight  convulsive  movements  of 
an  epileptiform  character  or  temporary  paralysis  may  follow,  which 
may  continue  for  a  few  hours.  Attacks  of  this  kind  may  occur  at 
various  intervals.  There  is  always  more  or  less  danger  that  they 
lead  to  true  apoplexy  from  cerebral  hafmorrhage  or  leave  some 
evidences  of  loss  of  mental  vigor. 

During  the  early  period  of  the  affection  gastric  and  secondary 
circulatory  disturbances  may  be  absent,  but  when  the  lesion  has  ad- 
vanced, relative  insufficiency  of  the  mitral  valve  followed  by  the 
same  condition  of  the  tricuspid  arises  with  all  the  visceral  and 
circulatory'  changes  which  develop  in  association  with  failure  of  the 
right  side  of  the  heart.  Hence,  dropsy,  engorgement  of  the  abdom- 
inal organs,  cardiac  asthma  and  pulmonary  OL^dema  appear  in  the 
last  periods  of  the  disease. 

In  some  instances  the  case  may  not  go  on  to  the  development  of 
secondary  heart  symptoms,  but  may  terminate  suddenly  in  death. 

Physical  Signs. — Inspection  does  not,  as  a  rule,  reveal  any  nota- 
ble features  connected  with  the  pr^ecordium.  The  radial  arteries 
frequently  show  the  evidence  of  atheroma. 

Palpation  discloses  feebleness  of  the  apex-beat  with  displacement 
downward  and  to  the  left  from  the  dilatation  and  hypertrophy. 

Percusnon  furnishes  evidences  of  increase  in  the  area  of  dulness. 

Auscnitation  gives  a  general  muffling  and  indistinctness  of  the 
heart-sounds  or  the  systole  may  be  strong.  The  aortic  second 
sound  may  be  either  accentuated  or  double.  The  mitral  sound  is 
loud,  and  with  dilatation  there  may  be  a  systolic  murmur  due  to 
relative  insufficiency.  Tricuspid  insufficiency  may  also  be  recog- 
nized. With  the  development  of  insufficiency  the  heart  action  may 
be  very  rapid. 

Diagnosis. — The  lack  of  individuality  in  the  symptoms  renders 
it  impossible  to  speak  with  assurance  in  regard  to  the  recognition  of 
chronic  myocarditis.  The  signs  of  failing  heart,  however,  with  the 
phenomena  of  valvular  disease  in  connection  with  the  physical  signs 
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point  to  fibroid  degeneration.  This  is  equally  true  of  fatt>'  degen* 
eration,  and  unless  the  history  of  the  case  can  tlirow  some  light  on 
the  situation  the  diagnosis  in  many  instances  must  be  somewhat  a 
matter  of  conjecture.  \ 

The  history  of  previous  attacks  of  acute  gout  or  latent  forms  d 
the  afiection  as  manifested  by  eczematous  eruptions,  recurrent  g^- 
tro-intestinal  disorders,  cystic  irritation,  insomnia,  mental  depression 
and  irritability,  in  connection  with  the  symptoms  discussed,  point 
to  the  presence  of  fibroid  degeneration  dependent  upon  gout. 

The  afTections  which  resemble  fibroid  degeneration  are  valvular 
disease  of  the  heart,  fatty  degeneration  and  fatty  overgrowth. 

Valvular  lesions  may  be  disregarded  during  the  period  before 
the  chronic  myocardial  process  has  developed  a  murmur.  When 
a  murmur  has  made  its  appearance  it  may  be  due  either  to  the  fact 
that  the  papillary  muscles  and  tendinous  chords  have  been  involved 
or  that  relative  insufficiency  has  become  established.  In  such  in- 
stances the  clinical  course  of  the  diseased  conditions  presents  the 
same  features  as  in  other  forms  of  valvular  deficiencies,  and  there 
is  no  definite  way  of  recognizing  the  presence  of  fibroid  degeneration 
except  by  such  assistance  as  may  be  alTordcd  by  the  clinical  history. 

The  differentiation  between  fatty  and  fibroid  degeneration  .of  the 
heart  is  difficult  and,  in  some  cases,  impossible.  There  can  be  no 
doubt  that  the  latter  condition  is  more  frequently  associated  with 
arte rio -sclerosis,  yet  fatty  degeneration  often  occurs  with  hyper- 
trophy dependent  upon  sclerosis  and  fibroid  degeneration.  Whil 
both  may  present  the  same  general  symptoms,  the  presence  of 
attacks  of  s\'ncopet  arterio-sclerosis,  strong  cardiac  systole  and 
accentuation  of  the  aortic  second  sound  suggest  the  probabilit>^  of 
fibroid  disease.  Arcus  senilis,  when  present,  is  regarded  by  soi 
observers  as  a  sign  of  fatty  degeneration. 

Fatty  overgrowth  is  chiefly  distinguished  by  the  presence 
obesity  and  by  the  habits  of  life,  being  found,  for  the  most  pa 
among  heavy  beer  drinkers  and  those  given  to  over-eating  an 
drinking  combined  with  lack  of  exercise.  Vertigo  may  be  presen 
but  it  is  usually  slight.  Attacks  of  true  syncope  are  rare,  whil 
bronchitis,  asthma  and  emphysema  are  common. 

Prognosis. — The  outlook  is  serious,  and  when    its   presence  i 
suspected  opinion  must  always  be  guarded.     While  the  tendency^ 
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of  the  affection  is  toward   a   fatal  issue,  a  considerable  degree  of 
myocardial  change  is  not  incompatible  with  long  life. 

With  such  opposing  aspects,  in  order  to  form  an  opinion  as  to 
the  future,  the  previous  history  of  each  case  must  be  carefully  in- 
vestigated. This  constitutes  a  very  important  element  in  prognosis. 
If  a  considerable  period  has  elapsed  since  the  condition  has  devel- 
oped, and  the  cardiac  impulse  and  the  first  sound  arc  strong,  the 
outlook  may  be  regarded  as  not  unfavorable.  Again,  if  syphilis  is 
the  cause  there  is  reason  to  suppose  that  under  the  use  of  anti- 
syphilitic  treatment  the  process  may  be  removed  to  a  degree,  if  not 
wholly. 

The  effect  of  muscular  exertion,  for  example,  going  up-stairs, 
should  be  noted.  If  there  is  much  breathlessness  it  signifies  con- 
siderable damage  to  the  myocardium,  Angcnoid  pain  and  attacks 
of  sjncope  are  unfavorable  to  a  marked  degree.  The  association 
of  arterio-sclerosis,  chronic  interstitial  nephritis  and  diabetes  mcl- 
litus  must  be  regarded  as  affording  a  gloomy  outlook. 

The  overshadowing  possibility  of  sudden  death  must  also  be 
taken  into  consideration,  as  it  not  infrequently  occurs,  Neverthe- 
less,  with  care  and  treatment  much  can  be  done  and  life  greatly 
prolonged. 

Treatment. — In  treating  a  patient  suffering  from  a  chronic 
myocardial  inflammatory  process,  his  whole  course  of  life,  habits, 
exercise  and  diet  should  receive  careful  attention.  Rest  to  the 
feeble  heart-muscle  must  be  ordered,  and  at  the  same  time  a  certain 
amount  of  judicious  exercise  may  be  allowed  in  certain  cases. 

Metabolism  should  be  encouraged  in  every  way.  The  free  use 
of  diluents  and  gentle  general  massage  are  useful.  In  cases  which 
are  not  advanced  the  baths  of  Nauhcim  and  the  resistance  exercises 
of  Schott  may  be  beneficiah 

The  diet  should  be  nutritious  and  light.  It  should  be  arranged 
according  to  any  diathetic  conditions  w^hich  may  be  present,  espe- 
cially gout-  Patients  suffering  from  the  latter,  together  with  those 
in  whom  there  are  evidences  of  arterio-sclerosis  or  nephritis,  often 
arc  benefitetl  by  a  course  at  Carlsbad,  Marienbad,  Vichy  or 
Kissengcn  abroad,  or  at  Saratoga,  Bedford  Springs  and  the  Hot 
Springs  of  Arkansas,  in  this  country. 

Among  drugs,  potassium  iodide  in  small  doses,  long  continued, 
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are  unquestionably  beneficial.     Other  remedies  of  decided  valui 
are  arsentcum  album,  arsenicum  iodide,  mercurius  iodide,  chlorii 
of  gold  and  soda,  baryta  carbonica,  baryta  iodide,  iodide  of  s< 
and  the  iodide  of  strontium. 

Angenoid  attacks  and  pain  should  be*  treated  along  the  genei 
line  of  angina  pectoris.     Arsenicum  iodide,  nitroglycerin,  cold  or 
hot  applications  to  the  pr?Ecordium,  nitrite  of  amyl,  and  morphia, 
hypodermically,  are  the  most  satisfactory  remedies.  The  continued  J 
but  cautious,  use  of  nitroglycerin  may  prove  useful  in  preventing 
attacks,  of  this  nature,  the  remedy  being  especially  indicated    in 
cases  associated  with   arterio-sclerosis   and   high   arterial  tensioi 
For  the  throbbing  sensation  in  the  arteries,  and  insomnia,  bromi( 
of  soda  in    io-gi*arn  doses,  about  four  times  in  twent>*-four  hour! 
is  often  helpful. 

When  the  heart  begins  to  fail  it  will  be  necessary  to  resort  to 
cardiac  stimulants  and  tonics,  notably  strychnine,  in  doses  of  ^^  to 
^  grain  three  times  a  day.  Spartein  and  cafTein  should  also  be 
considered.  Digitalis  may  also  be  used  with  benefit  when  thcr^H 
are  signs  of  cardiac  insufificiency  with  weak^  irregular,  rapid  pulse, 
dyspncta  and  oedema,  ^ 

When  there  is  arrhythmia  with  slow  pulse  and  tendency  to  syn-^l 
cope,  generally  without  dropsy  or  marked  dilatation,  digitalis  is  not 
indicated.  The  remedies  whicii,  on  the  other  hand,  should  then  be 
considered,  arc  stimulants,  such  as  alcohol  and  ammonia ;  morphia, 
if  there  is  extreme  restlessness  and  anxiety ;  and  nitroglycerin,  if 
there  is  a  hard  pulse.  ^M 
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AMYLOID,  GRANULAR,  HYALINE  AND  OALOAREOUS 

DEGENERATION  AND  BROWN  ATROPHY.  M 

The  following  conditions,  while  constituting  loiportant patholog- 
ical changes,  do  not  occur  as  distinct  clinical  entities. 


Amyloid  or  Albuminoid  Degeneration. 
This  condition  is  rare.  As  a  rule,  the  changes  are  confined  to 
die  blood-vessels  and  connective  tissue  between  the  fibres,  the  mus- 
cular fibres  generally  escape.  Milky  opacities  of  the  endocardium 
o(  the  right  auricle  are  common,  although  any  of  the  heart  chanv 
bers   may  show  evidences  of  amyloid  deposits,      Response  to  the 
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usual  stains  may  be  obtained,  but  rarely  can  the  condition  be  de- 
tected except  by  the  microscope.  The  causes  are  the  same  as 
those  of  amyloid  degeneration  of  other  viscera. 

Oloudy  Swelling,  or  Granular  Degeneration. 

This  simple  form  of  degeneration,  which  is  one  of  the  most  fre- 
quent, attacks  the  heart  as  it  docs  other  muscular  structures. 
While  not  a  fatty  change,  it  is  thought  by  many  pathologists  that 
it  may  constitute  the  initial  step  in  that  process.  It  occurs  in  the 
course  of  acute  infections,  such  as  diphtheria,  septicaemia,  scarlet 
fever,  typhoid  fever,  er>'sipelas,  etc.,  and  in  hyperpyrexia,  Bnght's 
disease,  and  in  any  protracted,  exhausting  illness.  It  may  also  be 
obser\'ed  in  acute  inflammations  of  the  serous  membranes  of  the 
heart,  where  it  may  appear  as  the  result  of  the  inflammatory  pro- 
cess or  arise  from  the  same  causal  influences.  Whatever  its  excit- 
ing cause,  the  active  factors  are  doubtless  the  presence  of  toxines 
in  the  blood  acting  upon  the  protoplasm. 

Microscopic  examination  of  the  heart  shows  the  organ  to  be 
softened,  somew^hat  enlarged,  tedematous  to  the  touch  and  on  sec- 
tion of  a  cloudy,  grayish  color,  in  marked  contrast  to  the  red  of  the 
normal  heart.  In  advanced  cases  rigor  mortis  may  not  be  promi- 
nent, nor  will  it  be  entirely  absent. 

The  microscope  shows  swelling  and  distention  of  the  muscular 
cells  which  are  filled  with  granular  matter,  while  the  nuclei  are  less 
clear  than  normal.  The  cell  contents  are  albuminous  and  not  fatt)'  • 
the  granules  clear  up  under  acetic  acid  and  remain  insoluble  in 
ether  and  alcohol. 

Hyaline  Degeneration. 

Hyaline  degeneration  occurs  sometimes  as  the  result  of  pro- 
tracted fevers  (hyaline  transformation  of  Zenker),  The  substance 
of  the  muscle  appears  to  undergo  coagulation,  the  fibres  arc 
swollen,  translucent  and  homogenous  with  loss  of  the  stria:.  The 
process  resembles  vitreous  changes  in  other  muscles.  The  fibres 
may  become  fragmented,  the  separation  taking  place  at  the  junction 
of  the  muscle  cells  or  directly  through  the  cell  wall,  F"or  this 
condition  Renaut  proposed  the  name  of  segmentary  myocarditis. 
Sometimes  it  is  observed  with  amyloid  degeneration.  The  heart  to 
the  unaided  eye  has  a  clouded  appearance. 
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Calcareous   Degeneration. 

This  form  of  degenerative  process  consists  of  a  deposit  in  the 
fibres  of  the  heart  muscle  of  carbonate  and  phosphate  of  lime  and 
of  the  salts  of  magnesium.  It  is  generally  found  in  senile  tisstit^. 
especially  in  the  intima  and  media  of  the  vessels.  In  these  condi* 
tions  the  calcareous  infiltration  is  usually  preceded  by  fibrous  and 
atheromatous  degeneration,  and  when  these  changes  take  place 
there  is  reason  to  suppose  that  a  disturbance  of  the  circulation  of 
the  part  precedes  the  process.  It  may  also  be  observed  in  con- 
nective tissue  which  develops  as  a  result  of  irritation,  as,  for  exam- 
ple, in  chronic  inflammation  of  the  peripardium.  More  frequently 
calcareous  infiltration  occurs  as  the  sequela  of  the  inspissation  of 
the  contents  of  pus  cavities  which  arise  in  connection  with  myocar- 
dial abscess  or  purulent  myocarditis.  The  nature  of  the  process  is, 
for  the  most  part,  hypothetical,  but  as  lime  salts  are  present  in  the 
blood  and  lymph,  it  is  supposed  that  in  some  unknown  way  they 
become  isolated  and  in  this  form  infiltrate  the  muscular  tissues- 

Brown  Atrophy. 
Pigmentary  atrophy  or  brown  atrophy  is  a  degenerative  condi* 
tion  of  the  heart  muscle  in  which  tliere  is  a  deposition  of  pigment 
in  association  with  an  increase  of   firmness  and  diminution   in  the 
size  of  the  organ.     The  pigment  is  of  a  yellowish-brown  or  a  dark 
red-brown    color.       Its    source   is  not   precisely   known.      Micro- 
scopically it  is  seen  to  collect  chiefly  around  the  nuclei  of  the  mus- 
cular fibres  and  between  the  formative  cells  where  it  obscures  thcit^H 
structure.     The  condition  occurs  in  old  age.  cachexias,  marasmu9^^ 
and  other  wasting  conditions.     It  may  sometimes  also  be  observed 
in  certain  forms  of  valvular  disease. 

ANEURYSM  OP  THE  HEART. 
Aneurysm  of  the  heart  is  a  sacculated  dilatation  of  a  portion 
the  heart  wall.    The  older  writers  applied  the  term  to  enlargemci 
resulting  from  hypertrophy  and   dilatation.     The   lesion  is   com* 
monly  described  as  acute  or  false  and  chronic  or  true  aneurj'smJJ 
The  former  is  the  result  of  acute  inflammation  of  the  endo-  and 
myocardium,  the  latter,  of  slow  degenerative  changes  in  the  h< 
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wall.     Aneurysm  of  the  valves  belongs  properly  to  affections  of 
those  structures  and  is  discussed  under  that  subject. 

Mtiologj.—ln  the  acute  varieties  the  aneurysmal  dilatation 
arises  from  a  sudden  giving  way  of  a  weakened  area  in  the  myo- 
cardium. The  most  frequent  causes  are  acute  endocarditis  and 
myocarditis,  especially  when  these  processes  are  of  the  ulcerative 
variety.  In  both  instances  the  rapid  inflammatory  changes  which 
tend  to  softening  and  ulceration  give  rise  to  conditions  favorable  to 
rupture  and  extravasation  of  blood  in  the  heart  walls.  When  myo- 
carditis is  purulent,  rupture  of  an  abscess  may  form  the  cavity  of 
the  aneur>'sm. 

Sometimes  the  lesion  rises  from  occlusion  of  the  coronary- artery 
from  embolism,  which  leads  to  rapid  softening  and  thus  forms  the 
source  of  the  aneurysmal  dilatation. 

In  true  or  chronic  aneurysm  the  development  is  a  gradual  dila- 
tation of  a  weakened  part.  Although  it  is  not  impossible  to  sup- 
pose that  an  acute  ulceration  or  rupture  may  be  the  starting-point, 
the  most  frequent  cause  is  fibroid  change  or  chronic  myocarditis. 
The  wide  range  of  influences  which  underlie  this  condition  are  thus 
causally  related  to  cardiac  aneurysm.  One  of  the  most  active  fac- 
tors is  obstruction  of  the  coronary  circulation,  the  change  being 
arterio-sclerosis  follow^ed  by  thrombosis.  Thus  atheroma  in  its 
various  manifestations,  including  that  of  the  aorta  near  the  mouth 
of  the  coronary  vessels,  must  be  taken  into  account.  Endarteritis 
obliterans  must  also  be  considered, 

The  relation  of  syphilis  to  aneuiysm  of  the  heart  is  most  impor- 
tant. According  to  Walshe,  it  is  responsible  for  the  majority  of 
cases.  A  certain  proportion  find  their  origin  in  fatty  degeneration 
where  a  circumscribed  spot  in  the  walls  gives  way  without  com- 
plete rupture.  Tuberculous  growths  may  also  give  rise  to  the 
condition,  and,  in  rare  instances,  chronic  endocarditis.  A  still  more 
unusual  source  of  origin  is  pericardial  adhesions. 

It  is  claimed  that  strain,  in  which  there  is  partial  rupture  of  the 
walls,  may  be  the  starting-point  of  cardiac  aneurysm  ;  while  this  is 
doubtless  probable  it  can  only  be  possible  when  the  myocardium 
has  previously  undergone  some  degeneration. 

The  affection  is  more  prevalent  among  males,  and  after  forty 
years  of  age.     This  is  probably  due  to  the  fact  that  increased  arte- 
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rial  tension  from  muscular  exercise  is  operative  to  a  greater  extent 
among  men,  and  that  the  effects  of  its  influence   is  not  appan 
until  middle  life.    Cases  arc  on  record,  however,  where  the  3.f^cct^^ 
has  been  found  in  young  children. 

Morbid  Anatomy,— -The  essential  feature  in  aneurysm  of  the 
heart  is  change  in  a  part  of  the  myocardium,  whereby  its  pov%*cr 
resist  the  pressure  of  the  blood  within  the  heart  chambers  is 
minished.     The  lesion  may  be  single  or  multiple,  but  it  is  usualtj 
the  former.     In  size  it  varies  all  the  way  from  a  fraction  of  an  in< 
to  that  of  a  cocoanut  (Ouain).      In   rare  instances  it   may  give  n< 
external  evidences,  cither  because  it  is  so  small  or  because  it  bui 
rows  within  the  walls  of  the  heart,  in  other  words,  is   a   dissectinj 
aneurysm.     The  heart  in  the  latter,  and  very  rare  condition ,  is  U! 
ally  hypertrophied  and  dilated. 

In  acute  cases  the  seat  of  the  aneurysm  is  generally  in  the  U 
ventricle  near  the  apex.  In  rare  instances  it  may  appear  in  tl 
upper  part  of  the  left  ventricular  septum  ;  when  in  the  latter  localit 
it  may  protrude  into  the  right  ventricle,  but  if  developed  during 
foetal  life  the  reverse  obtains.  When  situated  near  the  base  it  maj 
grow  upward  near  the  aorta.  Pericarditis  is  usually  attendant  upoi 
such  aneurysmal  developments.  Acute  aneurysms  usually  eithcj 
discharge  their  contents  into  the  heart  chamber,  thereby  giving  riscj 
to  embolism,  or  rupture. 

Chronic  anuurysm  is  preceded  by  extensive  changes  in  the  myi 
cardium.  Its  seat  is  the  same  as  in  the  acute  forms.  Its  walls  arc' 
thin.  In  the  early  stages  of  formation  they  are  composed  of  nor- 
mal muscular  fibre  and  more  or  less  fibroid  tissue.  As  the  Icmt 
progresses  and  the  cavity  expands  the  muscular  element  decreases^] 
while  the  fibroid  increases  until,  in  some  cases,  a  membrane  only] 
intervenes  between  the  endo-  and  pericardium.  The  latter  gener^ 
ally  endure  for  a  while  unless  they  have  been  weakened  by  prc-i 
vious  ulceration,  or  when  rupture  is  the  source  of  the  lesion.  VV'hcili 
aneurysm  reaches  the  surface  of  the  heart  there  is  thinning  of  th< 
pericardium. 

The  interior  of  the  aneurysmal  sac  varies  greatly.  Some  are] 
saucer-like  depressions  which  neither  cause  obstruction  nor  deposi- 
tion of  coagula,  while  others  are  decidedly  sacculated.  In  the  latter 
there  is  more  or  less  constriction  at  the  opening  into  the   hcai 
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chamben  When  the  opening  is  of  good  size  it  is  usually  irregu- 
lar, when  smaH  it  is  generally  more  even.  The  internal  surface  is 
smooth  except  when  the  aneurysm  is  due  to  rupture,  in  which  case 
it  is  rough.  In  the  sacculated  v^arieties  there  is  always  a  tendency 
to  Xhc  formation  of  coagula  which  are  sometimes  deposited  m  layers, 
but  in  many  cases  non-laminated  blood  clots  are  found. 

Upon  the  external  surface  there  is  usually  adhesions  and  thick- 
ening of  the  pericardium.  In  a  case  of  aneurysm  of  the  right  auri- 
cle reported  by  Berthold  there  was  erosion  of  the  ribs  and  the  ap- 
pearance externally  of  a  pulsating  tumor.* 

Symptoms  and  Diagnosis.— Aneur>^sm  of  the  iieart  is  devoid 
of  characteristic  signs  or  symptoms.  Its  presence  is  seldom  recog- 
nized during  life.  The  symptoms  to  which  it  has  been  obser\'ed  to 
give  rise  are  dyspncea,  palpitation,  pra:curdial  distress,  feeble  pulse 
and  enlargement  of  the  area  of  cardiac  dulness. 

Certain  features  have  been  pointed  out  as  characteristic,  for  ex- 
ample, a  tendency  of  the  patient  to  bend  forward  so  that  the  chest 
almost  touches  the  knees  (Bucquoy).  and  the  presence  of  a  pulsat- 
ing prominence  of  the  chest  (Anders),  but  they  cannot  be  said  to 
be  of  any  practical  aid  to  diagnosis. 

Prognosis, — The  outlook  is  decidedly  unfavorable,  as  there  is  a 
possibility  of  further  expansion  of  the  sac  and  rupture  of  its  walls 
which  in  some  cases  is  the  cause  of  death,  but  the  more  frequent 
termination  is  heart  failure. 

Treatment, — The  aspect  of  the  subject  leaves  little  to  be  said 
as  to  treatment  which  must  be  on  general  principles  according  to 
the  symptoms  of  each  case. 


DISEASE  OF  THE  CORONARY  ARTERIES. 

The  profound  influence  which  disease  of  the  coronary  arteries 
exerts  in  the  causation  of  cardiac  affections  renders  it  desirable  to 
consider  the  subject  individually.  It  is  generally  stated  that  the 
coronary'  arteries  are  terminal  vessels,  but  it  is  a  matter  of  some 
doubt  whether  this  is  literally  true,  inasmuch  as  a  fluid  injected  into 
one  finds  its  way  into  the  otlier  All  agree,  however,  that  the 
anastomosis  is  unequal  to  the  maintenance  of  a  collateral  circula- 


*  Pepper,  System  of  Medicine,  Pbiladelpbin,  1896. 
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tion  sufficient  to  nourish  a  given  area  after  obstruction^  of  the  artery 
which  supplies  it. 

If  the  theory  of  Huchard*  is  accepted,  coronary  disease  may  be 
classified  as  functional  or  paroxysmal,  and  (>ennanent,  or  organic. 
The  functional  form  is  characterized  by  a  spasmodic  contraction 
of  the  walls  of  the  vessels  which  cuts  off  or  limits  the  normal  blood- 
flow.  The  cause  of  this  phenomenon  is  attributed  by  Huchardto 
the  influence  of  nicotine  poisoning  upon  the  muscular  coating  of 
the  arteries.  It  is  manifested  by  attacks  of  angina  and  is  confined 
to  those  who  smoke  in  excess.  It  is  not  of  frequent  occurrence- 
Permanent  or  organic  forms  are  due  to  organic  lesions  and  m;iy 
be  classified  as  follow^s  :  Arterio-sclerosis,  endarteritis  obliterans, 
aneur>'5m,  occlusion,  thrombosis  and  embolism. 

(i)  Arterio-Sclerosis. — This  form  of  degeneration,  also  knouTi 
as  atheroma,  and  endarteritis  deformans  of  Virchow,  may  attack 
the  coronary  arteries  either  as  a  natural  accompaniment  of  siniilai 
changes  in  the  aorta  or  of  a  general  implication  of  the  arterial  sys- 
tem, or  it  may  occur  independently  of  either  of  these  two  condi- 
tions. In  seeking  its  causation  it  may  be  found  as  part  of  the  gen- 
eral process  of  degeneration  which  attends  old  age  and  as  the 
result  of  gout,  syphilis,  nephritis,  strain  from  hard  labor  and  chronic 
lead  poisoning. 

It  is  essentially  a  disease  of  middle  and  advanced  life  and  is  more 
frequent  among  males  than  females.  Heredity  plays  an  important 
part,  especially  in  premature  decay  of  the  arterial  system.  Syphil- 
itic disease  of  the  coronary  arteries  in  this  connection  need  not  be 
mentioned  as  a  separate  entity,  as  it  is  essentially  a  condition  of 
atheroma.     One  oV  both  arteries  may  be  afifected. 

The  first  change  is  the  appearance  on  the  inner  surface  of  the  in- 
tima  of  flat,  rounded  elevations,  which  gradually  blend  with 
surrounding  tissues.  These  thickened  areas  are  more  transparenl 
paler  and  softer  than  normal.  Their  surfaces  may  be  either  smool] 
or  somewhat  wrinkled.  There  are  also  similar  points  which  ai 
yellowish  or  white  and  rougher,  and  others  which  are  yellow  wiih 
decided  thickening.  When  these  changes  are  extreme,  the  inn< 
wall  of  the  vessels  is  more  or  less  thickened,  uneven,  and  the  vei 

*  Traitc  CUnique  de»  Maladies  du  Cccur  ct  des  Veasaux,  Henri  lluchard,  Ptaris,  |j 
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sel  itself  dilated.  As  the  process  advances  the  tntima  loses  its 
shining  appearance  and  roughness,  erosions  and  ulcerations  de- 
velop. 

All  extensive  amount  of  fatt\^  degeneration  occurs.  This  is  fol- 
lowed by  a  collection  of  yellowish  debris  and  softening.  The  term 
atheroma  has  been  applied  to  this  stage  of  the  process  (a^/jj^  = 
gruel,  orxa  =  tumor).  The  collections  sometimes  may  rupture  and 
thus  give  rise  to  an  ulcerating  surface.  Subsequently  there  follow 
deposits  of  lime  salts  in  the  form  of  thin  calcareous  plates  in  the 
walls.  These  may  encircle  the  whole  circumference  of  the  vessel 
and  render  it  Hke  a  cord  or  tube.  With  calcification  there  may  be 
some  tortuosity. 

The  effect  of  these  changes  is  diminution  in  the  calibre  of  the 
vessel  and  loss  of  elasticit>^  and  contractile  power.  Calcification,  if 
extensive,  may  encroach  on  the  lumen  of  the  vessel  to  such  an  ex- 
tent as  to  lead  to  complete  occlusion. 

There  are  no  symptoms  or  signs  which  belong  individually  to 
the  disease,  but  the  changes  which  subsequently  occur  in  the  sub- 
stance of  the  heart  are  of  the  most  profound  character,  being  those 
of  fatty  and  fibroid  degeneration,  ancur>^sm  of  the  walls,  thrombo- 
sis and  embolism  of  the  coronary  arteries. 

(2)  Endarteritis  Obliterans.^-This  is  another  variety  of  en- 
darteritis which  occurs  in  the  coronary  artery,  more  especially  in 
the  smaller  branches,  and  is  a  result  of  syphilis.  Its  pathological 
changes  are  chiefly  those  of  thickening  of  tlie  intima  of  the  vessel 
to  such  a  degree  that  its  lumen  is  entirely  obliterated.  The  process 
may  involve  one  side  or  the  entire  circumference  of  the  vessel. 

Microscopic  examination  shows  proliferation  of  connective  tissue 
rich  in  cells,  with  complete  absence  of  fat  or  calcareous  deposits. 
When  the  occlusion  is  not  absolute  the  endothelium  of  the  lining 
membrane  of  the  vessel  will  be  present.  The  outer  coats  of  the  ar- 
tcry  remain  intact  as  the  changes  are  confined  to  the  inner  lining. 

The  disease  is  followed  by  the  development  of  chronic  myocar- 
ditis with  the  subsequent  changes  which  characterize  that  lesion. 

(3)  Aneurysm.— Any  part  of  the  vessel  may  be  involved.  The 
most  frequent  cause  is  atheroma,  in  rare  instances,  embolism.  The 
size  of  the  aneurysm  is  generally  about  that  of  a  pea,  though  it 
may  be  much  larger.     There  are  no  symptoms  which  definitely  de- 
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note  its  presence.    Sudden  death  from  rupture  of  the  aneuiys 
sac  is  the  usual  termination.      The  lesion  is  uncommon. 

(4)  Occlusion.- — Occlusion  may  occur  from  obstruction  by  4 
calcified  plate  closing  the  arteries  or  from  the  encroachment  of  the 
sclerosed  and  thickened  walls.  The  seat  is  usually  at  the  orifice  of 
the  artery,  more  rarely  in  the  main  trunk  or  one  of  its  branches 

(5)  Thrombosis,— This  is  a  common  result  of  disease  of  the  1 
ing  of  the  vessels.  It  arises  chiefly  from  atheroma^  but  is  like 
caused  by  acute  and  chronic  endarteritis  near  the  orifice  of  the  ar 
tcry,  and  possibly  by  acute  inflammation.  Thrombotic  vegetatioi 
on  the  aortic  valve  has  been  known  to  occlude  one  of  the 
onary  arteries. 

The  result  of  thrombosis  of  either  the  main  trunk  or  of  the  inter^ 
muscular  branches  of  the  coronarj^  arteries  may  be  instant  death, 
on  the  other  hand,  the  patient  may  live.  In  the  latter  instance  the 
result  is  infarction  of  the  area  supplied  by  the  affected  artery.  In- 
farction may  arise  as  the  result  of  both  thrombosis  and  embolism, 
but  inasmuch  as  it  is  more  frequently  the  product  of  the  former  it 
is  described  in  this  connection.  The  most  frequent  seat  of  the 
process  ts  in  the  left  ventricular  septum  and  anterior  wall  of  the  left 
ventricle.  This  is  due  to  the  fact  that  the  descending  or  anterior 
interventricular  branches  of  the  left  coronary  artery  are  more  often 
the  seat  of  sclerotic  degeneration. 

The  size  of  the  infarct  corresponds,  in  the  main,  to  the  area  sup- 
plied by  the  occluded  artery,  but  it  may  be  only  a  part.  It  pro- 
jects above  the  surface  and  is  irregular  in  shape,  but  rarely  wedge- 
shaped  like  infarctions  elsewhere,     ' 

Both   pale,  or  anaemic,   and   haemorrhagic  infarcts    occur ; 
former  arc  the  more  common.     Newly  formed  anajmic  infarcts 
firm,  opaque  and  yellowish -white  in  the  centre,  surrounded  with  a 
border  of   hyperremic    and   ha^morrhagic  infiltration.      Under  the 
microscope  they  show  coagulation  necrosis,  fibres  without   nuclei. 
indistinctly  striated  and  brittle  from  sclerosis.     The  central  portion 
may  undergo  softening  and  form  a  concretion  known  as  niyom 
lacia  cordis.     The  infiirct  may  reach  as  far  as  the  endocardia 
where  it  may  cause  a  parietal  thrombotic  process,  or  it  may  exte 
to  the  pericardium  w^here  it  sets  up  inflammation.     In  some  in- 
stances a  favorable  reaction  may  set  in  which  leads  to  absorption. 
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or  the  process  may  be  followed  by  fatty  or  fibroid  degeneration  or 
parietal  aneurysm. 

(6)  Embolism. ^ — -This  may  arise  from  disease  of  the  arterial 
coats,  also  from  valvular  disease,  pyaemia  and  other  infections. 
Metastatic  abscesses  in  the  heart  in  pyemia  are  not  uncommon. 

The  lodgment  of  emboli  in  the  coronary  arteries  and  their 
branches  is  attended  with  the  same  consequences  as  in  the  case  of 
thrombi,  but  the  latter  is  of  much  more  frequent  occurrence.  The 
sequels  are  the  same  in  both  instances ^  sudden  death  or  profound 
praecordial  distress,  dyspnoea,  delirium,  coma  and  symptoms  of 
collapse  followed  by  dissolution  ;  in  case  of  survival,  infarction, 
fatty  and  fibroid  degeneration,  or  aneur>^sm, 

THROMBOSIS  OP  THE  HEART, 

Thrombosis  of  the  heart  is  the  formation  of  a  coagulum  or 
thrombus  within  its  cavities  during  life. 

Etiology, — Thrombosis  is  caused  by  lesions  of  the  heart  walls, 
changes  in  the  blood  and  retardation  of  the  circulation  ;  the  latter 
is  an  active  contributing  cause  and  not  alone  sufficient,  as  an  abnor- 
mal condition  of  the  endocardium,  such  as  inflammation,  atheroma, 
calcification  and  bacteria  is  necessary. 

A  thrombus  or  clot  in  the  heart  of  the  living  subject  is  a  product 
of  the  formation  of  fibrin,  the  separation  of  vvJiich  from  the  blood 
is  attributed  to  the  contact  of  a  fibrin  ferment  with  the  fibrinogen 
of  the  liquor  sanguinis.  The  ferment  appears  in  the  blood  as  the 
result  of  dissolution  of  the  leucocytes  by  toxines.  In  all  lesions 
of  the  endocardium  there  results  a  collection  of  white  blood-cor- 
puscles at  the  diseased  areas.  These  become  changed  into  finely 
granular  fibrin. 

In  the  process  of  disintegration  of  the  white  blood-corpuscles 
the  fibrin  which  they  contain  becomes  liberated.  It  then  unites 
with  the  fibrinogen  and  forms  a  thrombus.  The  morbid  conditions 
of  the  heart  walls  and  blood  which  favor  the  development  of 
thrombi  occur  in  both  acute  and  chronic  diseases,  especially  in 
those  characterized  by  the  presence  of  blood  poisons  and  retar- 
dation of  the  circulation  and  weakness  of  the  heart.  Among  the 
most  important  acute  affections  are  endocarditis  in  connection  with 
rheumatism,  diphtheria,  typhoid  and  other  infectious  fevers,  lobar 
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pneumonia,  myocarditis  and  all  infectious  and  septico-pyieinic  dis- 
eases. In  chronic  lesions  it  is  observed  with  valvular  disease,  sec- 
ondary dilatation,  Bright's  disease  and  long-standing  affections^  such 
as  carciiTonjata,  tuberculosis  and  marasmus. 

Morbid  Anatomy, — True  thrombi  are  generally  situated  m  tlie 
sacculated  appendage  of  the  auricle,  at  the  apices  of  the  ventricles 
and  behind  the  columnar  carnea!,  as  far  removed  as  possible  from 
the  blood-current.  They  are  more  frequent  in  the  right  ventricle 
and  in  the  auricular  appendages,  less  so  in  the  apex.  They  may 
sometimes  be  observed  as  excrescences  projecting  into  adjoining 
cavities,  as  from  the  left  ventricle  into  the  aorta.  They  are  ad- 
herent to  the  endocardial  surface,  sometimes  requiring^  considerable 
effort  to  detach  them.    Their  formation  may  be  sudden  or  gradual 

Cardiac  thrombi  arc  divided  by  Hertz  into  four  classes:  (i)* 
Small  bodies  adherent  to  tlie  heart  wall  with  softened  centres,  sun- 
gesting  the  api^earance  of  cysts.  These  are  the  globular  vc^.i.- 
tions  of  Laennec.  (2)  Large  masses  which  may  fill  a  considerable 
section  of  the  heart,  especially  the  appendices  of  the  auricle,  (jj 
Pedunculated  thrombi.  (4)  Masses  without  any  adhesion  floating 
free  in  the  blood.  The  latter  are  the  ball  thrombi  of  Reckling- 
hausen, and  arc  most  frequently  observed  as  free  bodies  in  the 
right  auricle  in  association  with  mitral  stenosis.  Thrombi  ai 
also  described  as  parietal  and  occlusive,  the  former  being  flat 
tcned  deposits  lying  against  the  walls,  and  the  latter,  as  the  term 
implies,  acting  as  obstructions  to  the  circulation*  In  size  they  v 
all  the  way  from  a  mustard  seed  to  a  bird's  egg.  They  occi 
singly  or  in  groups  and  are  composed  largely  of  fibrin  with 
and  white  blood-corpuscles  in  varying  proportions.  Generally  th< 
are  grayish -yellow  in  color,  but  are  also  sometimes  red  or  white, 

Jahn   classified    thrombi   according   to  color,   as   red,   while 
mixed.     The  red  contains  a  preponderance  of  red  blood-corpi 
cles,  the  white  an  excess  of  the  white  blood-corpuscles,  and 
mixed,  both  red  and  white  in  varying  proportions.     The  difrcrcn< 
in  color  is  attributed  to  their  method  of  origin.     The  red  are 
result  of  rapid  coagulation,    the  white  are  caused  by  a  constai 
deposition  of  flowing  blood,  the  mixed  represent  a  combination 
both  and  are  usually  white  at  the  beginning. 

*  Qooted  by  Wbiiukcr,  TwcndcUi  Century  Practice,  vol.  Iv.,  New  York,  189^ 
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Variations  in  color  depend  not  only  upon  the  amount  of  red 
blood-corpuscles  present,  but  also  upon  the  age  of  the  clot  and 
the  chemical  change  it  has  undergone.  Old  clots  are  generally 
grayish  or  yellowish  in  hue. 

On  section » thrombi,  In  many  instances,  are  found  to  be  laminated 
and  of  a  yeIIowish*gray  color,  with  patches  of  red  and  black.  The 
centre  contains  a  sanious,  foul,  puriform  fluid.  Some  are  iirm  and 
friable,  others  show  calcareous  changes.  Sometimes  old  clots  are 
covered  by  a  layer  of  recent  fomiation.  Microscopically  they  are 
found  to  consist  of  degenerated  cells  and  detritus. 

Detached  fragments  of  thrombi  may  be  carried  into  the  circulation, 
lodgein  thevisceral  or  peripheral  tissues  and  set  up  embolic  processes. 

Symptoms. — The  clinical  manifestations  of  cardiac  thrombosis, 
while  extremely  grave,  are  not  in  any  way  typical,  being  those 
of  failing  heart  power.  There  is  great  dyspncea,  pra^cordial  dis- 
tress, irregular,  weak  and  rapid  pulse,  cyanosis,  syncope,  restless- 
ness and  jactitation.  There  may  also  be  convulsions,  delirium  and 
coma.  The  patient  seldom  lives  longer  than  the  third  day,  some- 
times only  a  few  hours  and,  in  some  instances,  death  is  instanta- 
neous. The  symptoms  may  appear  suddenly  or  gradually  accord- 
ing to  the  rapidity  of  the  formation  of  the  thrombus  and  its  situa- 
tion in  the  heart.  In  the  first  instance  they  may  be  ushered  in  with 
great  intensity  and  terminate  in  death  immediately  or  after  a  brief 
interval.  On  the  other  hand,  when  of  slow  formation,  they  may  be 
of  less  abrupt  onset  and  of  milder  intensity.  In  some  instances  again 
the  coagulum  may  not  only  be  of  slow  formation,  but  also  may  be 
of  small  size  and  so  placed  that  it  does  not  interfere  to  a  great  ex- 
tent with  the  blood-current.  Under  these  conditions  death  does 
not  necessarily  occur  immediately.  Gradually,  however,  the  clot 
becomes  larger  and  the  serious  symptoms  develop. 

When  the  thrombus  occludes  a  valvular  orifice  or  an  cficrent 
vessel,  death  is  immediate,  or  within  a  few  hours.  The  breaking 
up  of  a  thrombus  is  attended  with  the  lodgment  of  emboli  in  other 
parts  of  the  organism.  As  the  right  side  of  the  heart  is  the  most 
frequent  seat  of  the  thrombotic  process,  the  possibility  of  pulmo- 
nar>^  embolism  must  be  borne  in  mind. 

Physical  Signs, — These  are,  feeble  impulse  and  arrhythmia. 
There  may  be  increased  area  of  dulness  and  the  sudden  develop- 
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mcnt  of  a  bruit,  but  in  most  cases  the  heart-sounds  evince  no  signl 
bi:yond  extreme  feebleness. 

Diagnosis.— Clinically,  there  are  no  definite  data  upon  which  to 
cstabitsh  a  positive  diagnosis.  If  the  patient  surv^ive  the  formabon 
of  a  thrombus^  as  he  may  do  in  the  instance  of  those  of  slow  fomuiJ 
tion,  and  there  afterwards  appear  cmboHc  deposits  elsewhere,  ihc 
presence  of  cardiac  tlironibosis  may  be  regarded  as  more  tlian  pre- 
sumptive. I 

It  is  important  to  difiTercntiate  between  the  clots  of  ante-  and 
post-mortem  origin  found  on  necropsy.  The  ante-mortem  clots, 
called  agony  clots  by  the  older  writers,  are  those  formed  dur- 
ing the  death  agony,  or  soon  after,  and  have  no  pathological  sig- 
nification. They  are  distinguished  from  clots  formed  during  life 
by  their  large  size,  position  and  consistence.  They  may  be 
white  or  yellow,  semi-translucent  and  succulent.  They  are  m< 
common  and  are  of  firmest  consistence  in  persons  who  have  di< 
of  acute  inflammatoiy  diseases.  They  may  adhere  quite  firmly 
the  trabeculfe  of  the  heart  or  may  be  free  ;  they  may  also  extent 
from  the  heart  cavities  into  the  vessels.  The  largest  are  found  ii 
the  n'l^dit  auricle. 

Prognosis. — This  is  unfavorable  in  all  cases,  not  only  on  a( 
count  of  the  thrombosis,  but  also  on  account  of  the  primary  dis 
In  most  instances  death  occurs  within  a  few  hours  or,  at  the  most, 
in  a  few  days.     Exceptions  to  the  fatal  outlook  are  found  in  tho< 
caMes  where  the  thrombi  are  small  and  have  changed  to  vcgetatioi 
and  where  they  become  organized  and  thicken  the  heart  wall. 

Treatment. ^ — Treatment  must  be  according  to  symptoms, 
»Ui*taifi  t}u    lu  irt  and  relieve  the  distress  as  far  as  possible. 


EMBOLISM  OP  THE  HEART, 

Ivmbolism  of  the  heart   is  a  detached  fragment  of  a   thromi 
which  has  been  formed  elsewhere  in   the  circulatory  system, 
which  has  found  lodgment  in  one  of  the  cavities  of  the  heart, 
may  prove  the  starting-point  of  a  thrombus. 

Clinically,  cardiac  emboli  may  give  rise  to  symptoms  similar  U 
thoiic  of  tlirombosis,  which  are  not  distinguishable  from  the  same, 
ihey  may  be  a  cause  of  sudden  death  in  the  course  of  some  primai 
disease, 
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The  presence  of  cardiac  embolism  may  be  suspected  when  sud- 
den death  or  grave  symptoms  of  cardiac  failure  appear  in  the  course 
of  diseases  predisposing  to  the  formation  of  thrombi. 

SPONTANEOUS  RUPTURE  OF  THE  HEART. 

Spontaneous  rupture  uf  the  heart  is  an  uncommon  and,  it  is 
needless  to  say,  an  exceedingly  grave  lesion.  It  occurs  only  when 
the  myocardium  has  become  enfeebled  by  disease  and  never  when 
the  heart  is  normal. 

etiology.— In  all  cases  of  spontaneous  rupture  examination 
has  disclosed  the  presence  of  a  degenerative  process^  and  in  many 
instances,  in  addition,  an  exciting  cause  has  been  recognized.  The 
former  which  alone  renders  the  latter  possible  includes  the  various 
degenerations  to  which  the  organ  is  subject.  The*  most  common 
cause  is  disease  of  the  coronary  arteries  in  which  the  lumen  of  the 
vessels  suffers  contraction  with  consequent  impoverishment  of  the 
nutrition  of  the  myocardium,  softening  of  the  muscle,  aneur>'sm  or 
necrosis  and  abscess  from  thrombotic  and  embolic  deposits.  Fatty 
degeneration  is  another  potent  causal  factor.  Many  cases  are  also 
attributable  to  fibroid  degeneration.  In  rare  instances  new  growths 
and  parasites  in  the  walls  give  rise  to  the  accident.  Rupture  of 
the  papillary  muscles  and  trabecular:,  to  which  allusion  has  been 
made  in  the  discussion  of  valvular  disease,  may  be  caused  by  simi- 
lar  influences  and  is  sometimes  called  partial  rupture,  but  the  term 
spontaneous  rupture  as  Jicre  presented  implies  a  complete  rent  in 
the  myocardium. 

Exciting  causes  are  strain,  muscular  effort  or  strong  emotions. 
The  greater  proportion  of  the  cases  have  occurred  after  Hfting 
heavy  weights,  climbing  a  hill  or  carrying  a  heavy  burden.  Cases 
are  also  on  record  which  have  resulted  from  the  effects  of  violent 
coughing,  vomiting,  straining  at  stool  and  sexual  intercourse.  Du- 
laux  reported  a  case  which  was  induced  by  tetanic  convulsions. 
Hudson,  one  by  the  efforts  of  parturition,  and  Tissot  one  by  epi- 
lepsy. Violent  emotional  influences,  such  as  a  fright,  excessive  joy 
or  anger  have  been  followed  by  spontaneous  rupture  in  conditions 
of  advanced  disease  of  the  heart  walls. 

Morbid  Anatomy. — The  principal  seat  of  rupture  is  the  ante- 
rior wail  of  the  left  ventricle.     According  to  Odriozola,  in  33  cases 
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out  of  71  it  was  near  the  apex,  in  28  near  the  middle  portion^  and 
in  10  near  the  base.  Rupture  posteriorly  is  rare,  while  the  Icit 
border  and  aj:>ex  seem  to  be  free  from  this  accident.  Rupture  'i 
the  right  ventricle  and  the  auricles  may  occur,  but  is  ver>'  rare  ;  our 
of  132  cases  Odriozola  says  that  the  left  ventricle  was  the  seat  c/ 
lesion  in  96  instances,  the  right  in  22,  the  right  auricle  in  10,  tiic  Idt 
in  2,  and  the  left  auriculo-ventricular  sulcus  in  2.*  In  the  greater 
proportion  of  cases  the  tear  consisted  of  a  single  opening,  in  a  fc« 
only  were  there  more  than  one.  In  size  it  has  been  found  to  van' 
from  a  small  slit  to  one  an  inch  and  a  half  long.  In  shape  it  h 
variable,  straight^  curved,  or  irregular.  Sometimes  its  inner  •"  T 
outer  opening  do  not  correspond. 

On  opening  the  pericardium  more  or  less  blood  is  found,  al- 
though the  sac  is  rarely  distended.  Sometimes  the  blood  is  de- 
posited in  one  or  more  layers  over  the  surface.  Where  there  are 
several  layers  the  outer  is  composed  of  loose,  soft  coagula^  while 
the  innermost  are  dense,  firm  and  whitish.  In  some  cases  there  aK 
ecchymotic  deposits  beneath  the  pericardium.  After  the  removal  of 
the  clots  and  coagula  the  blood  is  usually  seen  oozing  from  the 
open  wound.  Sometimes  it  is  difficult  to  find  the  inner  opening. 
The  entire  absence  of  blood  has  been  reported. 

The  gross  general  appearance  of  tlie  heart  in  spontaneous  rup- 
ture varies  according  to  the  nature  of  the  primary  pathological 
process.  It  is  commonly  paler  than  normal,  with  numerous  red 
patches  from  haemorrhages  into  the  tissues. 

Microscopic  examination  shows  the  presence  of  atrophic  lesions, 
especially  those  of  a  pigmentary  or  granular  character.  In  many 
cases  endarteritis  deformans  and  obliterans  with  thrombosis  is  ob- 
served. Valvular  lesions  are  common,  and  in  some  cases  aflfccti* 
of  the  pericardium  are  also  present. 

Symptoms, —  Rupture   of  the   heart  is   usually  attended  wtl 
symptoms  of  such  a  severe  and  rapidly  fatal  character  that  nothi 
definitely  diagnostic  is  obtainable.     Death  is  frequently  instantan< 
ous.    In  some  instances  the  patient  is  seized  with  an  agonizing 
in  the  pra.'Cordial  region  similar  to  that  of  angina,  and  like  it, 
ating  to  the  shoulders  and  arms.     At  the  same  time  there  is  dys 


*  Quoted  from  Gibson,  Dixiues  of  ihe  Heart  and  Aoru,  Edinburgh  and  l««>ndoR*  1898L 
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ncta,  cyanosis,  cold  perspiration,  pallor,  weak  and  irregular  pulse, 
and  all  the  indications  of  speedy  collapse.  Sometimes  there  is 
nausea  and  vomiting  and  occasionally  convulsions.  Frequently  the 
patient  becomes  unconscious  and  dies  in  that  condition.  While 
either  an  instantaneous  or  speedy  death  occurs  in  the  majority  of 
instances,  life  may  sometimes  be  prolonged  for  several  hours  or 
even  several  days.  Under  these  circumstances  tliere  arc  grave 
symptoms  of  prarcordial  distress  with  dyspntea,  cyanosis  and  ex- 
treme weakness  of  the  heart.  In  some  cases  there  is  absence  of 
pain. 

Physical  Skjns.— There  are  no  distinctive  signs.  When  exami- 
nation is  possible  the  heart  is  observed  to  be  very  feeble,  with 
its  sounds  muffled  or  imperceptible.  The  area  of  dulness  may  be 
increased. 

Diagnosis. — The  diagnosis  of  spontaneous  rupture  of  the  heart 
is  difficult  and  frequently  impossible.  In  patients  of  advanced  life 
in  whom  the  existence  of  disease  of  the  coronary  arteries,  fatty  de- 
generation or  chronic  myocardial  inflammation  has  been  previously 
recognii^ed,  the  sudden  onset  of  violent  pain  in  the  chest  with  dysp- 
noea, tumultuous  action  of  the  heart,  cyanosis  and  collapse  followed 
by  fatal  syncope,  may  be  regarded  as  suggestive  of  rupture.  \Micn 
death  is  instantaneous  even  presumptive  evidence  is  lacking,  but 
somedmes  the  previous  history  of  the  case  may  point  to  such  a  con* 
tingency. 

In  cases  where  life  is  prolonged,  rupture  of  the  heart  wall  may 
present  some  points  of  similarity  to  angina.  The  conditions  may 
be  distinguished  from  the  fact  that  angina  is  usually  characterized 
by  a  tense,  regular  pulse  and  by  the  history  of  repeated  attacks, 
while  in  rupture  the  pulse  is  very  feeble  and  irregular,  and  there  is 
never  a  liistory  of  a  previous  similar  attack.  In  rupture  also  the 
area  of  cardiac  dulness  may  increase. 

ProgBOSis. — ^The  nature  of  the  lesion  permits  of  little  comment 
as  to  progtiosis.  Cases  are  on  record  where  life  was  prolonged 
two*  three,  four,  and  even  twelve  days.  The  delay  of  the  fata!  ter- 
mination under  these  circumstances  was  found  to  be  due,  in  some 
instances,  to  the  presence  of  a  thrombus  in  the  wound. 

Treatment. — Generally  there  is  no  time  to  employ  remedial 
measures.     In  those  cases  where  life  is  not  immediately  terminated 
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ice  should  be  applied  to  the  praecordium  to  quiet  the  tumultuous 
action  of  the  heart,  while  heat  and  sinapisms  should  be  applied 
the  extremities.  Stimulants,  such  as  alcohol,  str>xhnine,  camphor' 
and  digitalis,  should  be  adroinistercd.  For  the  angcnoid  pain,  mor- 
phia sulphate,  hypodermically,  and  inhalations  of  amy]  nitrite  may 
be  employed, 

SYPHILIS  OF  THE  HEART, 

Modern  investigation  has  shown  that  syphilis  of  the  heart  is  not 
as  infrequent  as  was  formerly  supposed.  Any  part  of  the  organ 
may  be  affected,  muscular  structure,  membranes,  vessels  or  nerves* 

-Etiology. — Syphih*s  of  the  myocardium  is  an  aflfectton  of  the 
tertiai-}-  stage,  Jt  uccurs  as  early  as  one  and  as  late  as  eighteen 
years  after  infection.  The  average  is  ten  years.  It  is  more  fre- 
quent among  males  than  females,  and  those  in  middle  life.  Accord- 
ing to  Jullien  hereditary  syphilis  also  affects  the  heart.* 

Morbid  Anatomy. — The  usual  manifestation  is  the  gumma,  but 
a  sclerotic  myocarditis  and  endocarditis  also  occurs.  In  the  former 
the  mass  varies  in  size  from  a  pea  to  a  pigeon's  egg.  Its  most 
frequent  seat  is  the  left  ventricle,  more  rarely  the  right  \'entricle. 
the  auricles  and  septum.  The  gumma  may  be  completely  hid- 
den in  the  muscular  structures,  so  as  to  be  visible  only  on  s< 
tion,  or  It  may  project  from  the  surface  outwards  or  inwards, 
largest  tunicirs  arc  found  in  the  septum  from  which  tlicy  may  pr< 
trudc  into  eitlier  or  both  cavities.  Cardiac  gummata  are  of  a 
gray  color  and  of  the  same  general  appearance  and  consistence 
similar  deposits  elsewhere.  They  may  be  either  multiple  or  singk 
When  situated  near  the  membranes  they  excite  inflammatii 
They  may  remain  quiescent  or,  after  a  period,  may  soften  or  break 
down  completely  and  form  abscesses  which  discharge  their  cai 
tents  intn  the  pericardiac  sac  or  into  the  heart  cavities. 

Syphilitic  myocarditis  generally  occurs  in  association  witli  gum- 
mata with  which  fibroid  degeneration  is  commonly  associated.      It 
is  also  found  independently  as  a  sclerotic  myocarditis.     The  proce 
may  be   either  circumscribed  or  disseminated,  usually  tlie    lattei 
The  changes  are  fibroid  in  character,  accompanied  with  the  devel^ 
opment  of  cicatricial  tissue  and  atrophy.     Patches  of  fibroid  indi 
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ration  with  endarteritis  obliterans  arc  found.  Softening  may  arise 
which  results  in  aneurysmal  dilatation  of  the  heart  walls.  There  is 
also  often  some  inflammation  of  the  peri-  and  endocardium,  The 
infiiiencc  of  syphilis  in  the  production  of  aneur}^sm  of  the  heart  has 
long  been  recognized  and  has  been  discussed  under  that  subject. 

Syphilitic  endocarditis  may  be  either  valvular  or  parietal.  Ac- 
cording to  Mracek  it  appears  in  the  second  stage.  It  results  in 
valvular  defects  which  follow  cicatricial  contractions.  Scattered 
throughout  medical  literature  are  reports  of  cases  where  the  various 
valves  have  become  affected.  Fceta!  syphilitic  endocarditis  has 
been  described  by  Forster. 

When  attacking  the  heart  syphilis  has  an  especial  affinity  for 
locating  in  the  coronary  arteries,  and  more  or  less  evidence  of  syph- 
ilitic degeneration  \s  found  in  these  \essels  in  all  forms  of  cardiac 
syphilis.  A  sy^philitic  endarteritis  is  frequently  the  starting-point 
of  other  forms  of  profound  disturbances  and  changes,  such  as 
aneurysm,  angina  pectoris,  myocarditis  or  any  of  the  several  forms 
of  degeneration  to  which  the  heart  walls  are  subject.  The  possi- 
bility of  syphilitic  neurosis  of  the  heart  has  been  established  by  the 
report  of  cases  of  atheroma  and  kindred  affections  disappearing  un- 
der the  influence  of  anti-syphilitic  treatment. 

Symptoms.— Clinically,  syphilis  of  the  heart  may  fail  to  present 
any  evidence  of  disturbance,  or  it  may,  on  the  other  hand,  be  the 
cause  of  most  serious  symptoms.  In  either  case  its  onset  is  in- 
sidious. In  the  latent  varieties  sudden  death  may  be  the  first  inti* 
mation  of  trouble  with  the  heart  which  is  demonstrated  only  by 
post-mortem  examination.  In  those  types  which  are  attended  with 
signs,  the  symptoms  do  not  differ  materially  from  those  of  fibroid 
degeneration.  In  advanced  stages  there  is  dyspnoea  which,  accord- 
ing to  Jul  lien,  is  a  prominent  symptom,  venous  engorgement,  cedema 
about  the  ankles,  full  pulse,  enlargement  of  the  heart,  and  feebleness 
of  the  sounds.  Some  cases  are  anginal  in  character  and  the  pa- 
tient suffers  with  severe  attacks  of  angina  pectoris. 

Diagnosis, — The  recognition  of  syphilis  of  the  heart  is  sur- 
rounded with  difficulties.  The  lapse  of  time  since  the  primary 
affection  and  the  frequent  absence  of  all  specific  symptoms  for  a 
long  period  tend  to  lend  obscurit>'  to  the  situation.  Gummata  may 
remain  incysted  and  give  no  evidence  of  their  presence  for  an  in- 
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definite  period  when  suddenly  the  heart  begins  to  fail.      In   th( 
cases  attended  with  evidences  of  heart  weakness  or  angina,  if  tin 
are  indications  of  constitutional  infection  or  llie  history'  of  the  sar 
the  diagnosis  may  be  cstabhshed^  especially  if  there  be  anielioraboii_ 
of  the  condition  under  the  administration  of  specific  treatment 

The  presence  of  osteocopic  pains,  alopecia,  obscure  cutaneoi 
affections,  or  any  of  the  many  manifestations  of  tertiary  syphilis  i^ 
association  witfi  symptoms  which  point  to  myocarditis,  will  \varr.i 
the  assertion  of  the  specific  origin  of  the  latter. 

Prognosis.— The  outlook  in  syphilis  of  the  heart  is  bad.  Il 
lateiic}'  and  the  impossibility  of  its  early  recognition  are  unfavor- 
able features.  Sudden  death  is  very  common ;  on  the  other  hand, 
cases  are  on  record  which  have  been  apparently  cured.  If  it  we 
possible  to  recognize  the  condition  earlier  the  outlook  would  ob 
ously  be  much  more  favorable. 

Treatment.' — The  treatment  is  manifestly  along  the  line  of  sj 
cific  medication  in  association  %vith  such  cardiac  remedies  as  niay" 
be  called  for  by  the  condition   of  the  individual   case.      Iodide  «. 
potash  is  the  principal  drug.      It  may  be  combined  advantageous 
with  digiLalis.      Mercury  is  also  eft'ectivc.     When  these  two  cai 
nal  remudies  fail,  aurum  should  be  tried. 


TUBERCULOSIS  OF  THE  HEART. 

The  heart  muscle  is  more  rarely  atTecttrd  by  tuberculosis  than  it-? 
membranes.  In  acute  miliary  tuberculosis  it  is  not  uncommon  lo 
find  gray  tubercular  deposits  in  the  myocardium.  Sometimes. 
though  rarely,  large  cheesy  nodules  are  found  at  varying  depths 
in  the  muscular  structure,  beneath  the  pericardium,  the  latter  ben 
often  implicated  in  conjunction  with  other  organs  and  tissues  o^ 
body. 

Tuberculous   myocarditis    may   occur  with   tuberculosis    oi 
peri-  or  endocardium. 

There  are  no  definite   symptoms  by  which   tuberculosis  of 
heart  can  be  recognized  during  life. 


DISEASES  OF  THE  MYOCARDIUM, 


301 


NEOPLASMS  OF  THE  HEART. 

Tumors  of  the  heart  are  very  rare  antl  usually  sccondar3r\  Car- 
cinuma,  sarcoma,  myoma,  fibroma  and  lipoma  may  all  occur, 

Carciooma. — Cancer  is  the  most  frequent  of  cardiac  neoplasms. 
In  the  greater  proportion  of  cases  it  is  secondary,  there  being  but 
seven  primary  cases  on  record.  Bodenhcim  in  1S77  collected  forty- 
five  cases,  cardiac  cancer,  to  v^hich  others  have  been  added.  Kuhlcr, 
Tranchon,  Willigk,  each  mention  a  number  of  autopsies,  the  sum 
total  of  which  is  21.954  ;  of  this  number  twenty-one  showed  can- 
cerous disease  of  the  heart.* 

The  affection  occurs  at  any  age»  but  is  more  frequent  in  middle 
life  and  among  males.  It  is  probable  that  cases  occurring  in  in- 
fancy and  youth  are  sarcoma.  It  is  found  in  both  ventricles  and 
auricles,  either  as  a  single  cjcposit  or  disseminated  throughout  the 
heart  structure.  In  the  cases  of  Bodcnheim.f  seven  were  in  the 
left  ventricle,  three  in  the  right  ventricle,  two  in  the  left  auricle  ; 
the  remainder  were  multiple.  The  connective  tissue  between  the 
muscular  fibres  seems  to  be  the  favorite  point  for  the  process  to 
first  appear. 

In  most  cases  cancer  of  the  heart  is  the  result  of  extension  by 
contiguity  from  cancer  of  the  mediastinal  glands.  < esophagus,  pleura: 
and  lungs.  In  rare  instances  it  may  arise  by  metastasis  from  the 
disease  in  distant  organs.  Clinically,  there  is  lack  of  definite  fea- 
tures. The  disease  may  remain  entirely  latent  or  may  be  attended 
with  grave  cardiac  symptoms.  In  those  cases  in  which  it  was  found 
on  post-mortem  examination  there  had  been  prsecordial  distress, 
pain,  palpitation,  dy spncea,  irregular  pulse  and  weak  heart  action. 

Sarcoma,— This  form  of  malignant  disease  is  even  more  rare 
than  cancer.  It  may  occur  in  various  forms,  lymph o-sarcoma, 
melanotic,  etc.,  and  at  any  age,  but  is  more  common  in  earlier  life 
than  cancer.  The  left  side  of  the  heart  is  the  most  frequent  scat  of 
the  growth.  Cases  have  been  reported  by  Gross,  Jacobi,  Ronin- 
schein  and  Redtenbacher.  The  symptoms  when  present  do  not 
differ  materially  from  those  of  cancer. 

*  Diseases  of  the  Heart  and  Aorta,  G.  A.  Gibson,  M,n.,  Edrnburgh  and  Ixjntlon, 
1898. 
t  James  T.  VVhittaker,  M.D.,  Twenlicih  Century  IVactice,  vol.  iv.,  New  York,  1895, 
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Myoma, — ^The  few  cases  which  arc  on  record  show  the  tumor 
to  have  been  situated  in  the  left  auricle  in  the  fomi  of  a  nodular, 
transparent,  gelatinous  body  attached  to  the  wall  by  a  thin  pedicle 
In  all  the  cases  the  patients  were  subject  to  apopiectiform  attacks 
which  were  attributed  to  embolism  from  detached  fragments.  The 
form  of  myoma  known  as  rhabdomyoma  may  occur  in  tlie  heart 
walls  as  a  circumscribed,  nodular  mass.  According  to  Hamilton 
cardiac  myomata  are  generally  congenital. 

Fibroma. — A  few  cases  have  been  found.     Vulpian   reported  a 
case  of  fibromatous  cyst  with   purulent  contents  in   the  left  auridi 
which  ruptured,  causing  typhoid  symptoms  and  apoplexy.      Xi 
chow  reported  a  case  of  congenital  cancerous  myxoma,      A  num- 
ber of  other  cases  are  on  record  which  were  attended  with  embol 

Tuberculous  Tumors. —  ViiU  Tuberculosis  of  the  Heart. 


PARASITES  OF  THE  HEART. 

Four  varieties  may  invade  the  heart :  the  echinococcus,  the  cys 
ticercus  cellulosa^  the  actinomycis  and  the  pentomastonum  denticu- 
latum.     The  first  two  are  the  most  frequent.     In  some  cases  tlie 
parasites  are  scattered  throughout  the  body,  the  heart  sharing  the 
general  invasion  ;   in  others,  there  is  but  a  single  deposit. 

Echinococcus  growths  may  attain  considerable  size  ;  they  arc 
generally  multiple  and  secondary  to  similar  growths  rn  other 
organs.  The  growth  varies  in  size  from  that  of  a  pin  head  to  that 
of  an  orange.  Of  the  seven  hundred  cases  of  hydatid  collected  by 
Davaine  and  Cobbold,*  twenty-five  were  of  the  heart  and  pulmo- 
nary artery.  The  right  side  of  the  heart  seems  to  have  been  more 
frequently  implicated.  The  cyst  may  be  situated  beneath  the  peri 
cardjum,  beneath  the  endocardium  or  in  the  myocardium.  In  so 
instances  the  sac  may  swing  from  a  pedicle  free  within  the  he 
cavit)'.      It  may  thus  act  as  an  obstructant  or  it  may  rupture 

Actinomyces  were  found  by  Paltauf  in  the  walls  of  the  left  ven- 
tricle in  a  phthisical  patient  whose  case  had  been  diagnosed  as  tu- 
bercular pericarditis,  t 

Cysticerci  have  been  found  in  the  left  ventricle  of  the  heart. 


1 


♦  A  Trcttise  on  Enu»oa  of  Man  and  Animftis,  Thomu  Spencer  Cobbold^ 
1879. 
t  Twentieth  Century  Practice,  vol.  iv.,  New  York,  1875. 
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The  symptoms  are  those  of  impairment  of  the  heart  muscle  and 
of  the  functions  of  the  valves,  and  do  not  differ  from  those  derange- 
ments when  they  arise  from  other  causes. 

An  important  feature  is  the  liability  of  the  tumors  to  soften  and 
allow  the  parasites  to  become  detached.  The  result  of  such  a 
change  is  the  formation  of  emboli  and  danger  of  sudden  death. 

The  diagnosis  of  cardiac  parasites  can  seldom  be  made.  The 
recognition  of  deposits  elsewhere  in  conjunction  with  symptoms  of 
cardiac  distress  is  suggestive,  while  not  conclusive.  The  presence 
of  emboli  may  also  lead  to  a  diagnosis.  A  tumor  may  reveal 
itself  by  pressure.  Parasites  may  be  detected  by  aspiration  of 
tumors  in  the  anterior  mediastium  and  pericardium.  Treatment  is 
palliative. 


SECTION  V. 
NEUROSES  OF  THE  HEART, 


ANGINA  PECTORIS. 

Synoxvms. — Stcrno-cardia,  Stemalgia,  Neuralgia  of  the  Heart, 
Syncope  Anginosa. 

Angina  pectoris  is  an  affection  characterized  by  paroxysms  of 
agonizing  pain  in  the  praicordial  region,  chiefly  substernal,  which 
radiates  down  the  arms,  across  the  shoulders  and  to  the  back  of 
the  neck  and  occipital  region. 

In  the  strict  sense  of  the  word  angina  pectoris  is  not  a  disease, 
but  a  syndrome  associated  with  organic  and  functional  disturbances 
of  the  heart  and  aorta  and  dependent  upon  a  complex  variety'  of 
causes  and  morbid  conditions  which  are  neither  constant  nor  always 
definite. 

Walshc*  dividcci  the  affection  into  true  and  false  angina,  the 
former  including  those  varieties  which  arise  in  connection  with 
organic  diseases  of  the  coronary  arteries  and  aorta  ;  the  latter, 
those  dependent  upon  neuroses,  vaso-motor,  reflex  and  hysterical 
disturbances.  The  dividing  line  between  these  forms  is  not  alway.s 
closely  drawn,  neither  has  the  classification  been  universally  recog- 
nized. 

^Etiology. — Tkik  Ancina. — With  rare  exception  the  aflTcction 
is  associated  with  arterio-sclerosis  of  the  coronary  arteries.  The 
various  factors  which  lead  to  this  process  must  therefore  be  con- 
siik:rL(l  as  isscntial  and  conip(^ncnt  j)arts  of  its  letiology. 

Predisposing^  intluences  arc  found  in  heredity,  age,  sex,  occupa- 
tjnn  and  station  in  life.      Heredity  pla\-s  no  small  part.      The  tend- 

A  I'r.i.  !i.  .11    1  I.  .it;^t-  .-i,  ilu-  1 1  rait  ;ii,.!  <  irc.it  \  i  s-cN.  Walter  Hayle  Walshc,  M.D., 
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ency  in  certain  families  to  degenerative  changes  in  the  arterial 
system  is  well  recognized,  and  tn  the  instance  of  this  aftection  is 
not  infrequently  observed.  The  case  of  the  Arnold  family  has 
often  been  cited  as  a  notable  example.  Matthew  Arnold,  his 
father,  Thomas  of  Rugby,  and  his  grandfather  all  died  of  angina 
pectoris. 

In  regard  to  age,  comparatively  few  cases  occur  under  fort>',  the 
majority  being  over  fifty.  Exceptions  are  observed  in  aortic  dis- 
ease, aortitis  and  aneur>^sm.  Cases,  however,  arc  occasionally  seen 
among  the  young,  one  of  twelve  years  of  age  being  on  record. 
Males  are  more  hable  to  the  affection  than  females.  It  is  evident 
that  the  influence  of  age  and  sex  arises  from  the  fact  that  arterio- 
sclerosis is  for  the  most  part  confined  to  middle  life,  and  that  males 
are  more  exposed  to  the  causal  agencies. 

Laborious  occupation  requiring  long  continued  physical  exertion 
is  considered  as  conducive  to  angina  pectoris,  owing  to  its  tendency 
to  give  rise  to  arterio-sclerosis  from  increased  blood-pressure. 
While  this  is  true  in  some  instances  it  cannot  be  said  that  the 
affection  is  more  frequent  among  the  laboring  classes,  if  one  may 
judge  from  hospital  patients.  On  the  contrary^  tt  is  more  often 
observed  among  the  rich  and  well-to-do,  and  in  men  of  intellectual 
pursuits.  Prolonged,  severe  mental  strain  may  exert  a  powerful 
influence  on,  if  not  actually  give  rise  to,  angina  pectoris,  by  causing 
increased  arterial  tension.  Probably  for  this  reason,  in  part  at 
least,  the  afTection  is  more  frequent  among  brain  workers. 

Foremost  among  diseases  which  underlie  true  angina  pectoris  is 
gout.  There  can  be  no  question  but  that  this  is  one  of  the  most 
important  factors  in  its  a-*tiology.  Diabetes  is  not  an  infrequent 
cause,  and  a  certain  proportion  of  cases  has  been  found  associated 
with  it.  Valvular  disease  of  the  heart  is  not  commonly  attended 
with  true  angina  pectoris,  Prjecordial  pains  are  frequent,  but  they 
are  not  true  angina.  Aortic  disease,  especially  insufficiency,  is  the 
form  of  valvular  lesion  which  is  most  likely  to  be  associated  with 
the  affection.     Tn  mitral  disease  it  is  very  rare. 

Chronic  interstitial  myocarditis,  probably  more  than  any  other 
disease,  is  the  most  constant  source  of  angina.  The  sclerotic  de- 
generation  which  typifies  its  presence  may  be  either  general  or  par- 
tial, or  may  affect  the  coronary  arteries  in  particular.     But,  like 
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other  affections  associated  with  angina,  chronic   myocarditis  is  > 
frequent  occurrence  without  any  manifestation  of  anginal  symptont 

In  some  cases  sclerotic  degeneration  is  situated  outside  the  cor<v 
nary  arteries,  yet  in  such  close  proximity  to  their  mouths  that  latLr 
they  become  affected  by  contiguity.  Thus,  chronic  aortitis  witii 
the  various  forms  of  coronary  disease  and  dilatation  of  the  aorta 
act  as  causal  factors. 

Adherent  pericardium  is  sometimes  a  cause  when  associated  with 
disease  of  the  aortic  valves.  Aneurysm  of  the  aorta,  either  saccu- 
lated or  fusiform,  may  also  give  rise  to  paroxysms  of  true  angina 

Syphilis  in  the  tertiary  stage  is  an  ^etiological  element  of  impor- 
tance. When  syphilis  attacks  the  heart  it  is  prone  to  locate  in  ik 
aorta  and  walls  of  the  coronary  arteries  and  induce  arterio-sclerosw 
and  thus  indirectly  cause  angina  pectoris. 

Acute  infections  and  fevers  may  be  attended  with  an^'na  pectons» 
especially  in  the  instance  of  influenza,  where  it  has  been  known  to 
follow  as  a  serious  sequela.  Most  of  the  cases  of  this  type,  how- 
ever, may  be  more  properly  classified  with  the  pseudo  variet>\ 

The  exciting  causes  are  of  great  importance.  They  are,  musctj* 
lar  exertion,  mental  emotion  and  digestive  disturbances.  These  fac- 
tors act  sometimes  in  a  mechanical  way.  A  dilated  stomach  ur 
intestines  distended  with  gas  may  press  upon  the  heart  and  induce 
an  attack.  A  certain  position  ynconsctously  assumed  may  hix^ 
the  same  effect.  Physical  exertion,  especially  after  a  meal,  menul 
emotion,  whether  grief  or  joy,  anger  or  any  form  of  excitement 
may  likewise  form  decided  exciting  causes. 

Pseudo-Angina, — This  depends  upon  direct,  reflex,  neurotic  or 
toxic  influences.  It  is  decidedly  more  frequent  in  women  than 
men,  and  those  affected  are  younger  than  in  true  angina* 

Direct  causes  arc  those  which  act  upon  the  cardiac  nerves  by 
pressure.  They  are  aneurj-sm,  enlarged  glands,  affections  of  the 
brain  and  spinal  cord  which  implicate  the  origin  of  the  nerves  sup- 
plying the  heart  and  neoplasms  of  the  neck  and  chest. 

Reflex  causes  arc  tliose  which  arise  from  morbid  conditions  in 
other  organs.  Gaseous  dilatation  of  the  stomach  or  colon  may 
press  upon  the  heart  and  in  nervous  persons  so  interfere  with  its 
action  that  extreme  pain  arises,  attended  with  dyspnoea  and  even 
collapse  and  syncope.     Disease  of  the  liver  has  been    known  ta 
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cause  similar  conditions,  likewise  uterine  and  ovarian  disease.  Some 
observers  have  thought  that  the  origin  of  the  anginal  attacks  was 
in  the  abdominal  viscera. 

Peripheral  irritation  may  also  be  a  cause.  Cases  are  on  record 
which  have  arisen  from  severe  cervico-brachial  neuralgia  of  trau- 
matic or  spontaneous  origin. 

Neurotic  influences,  while  including  those  of  a  reflex  nature,  cm- 
brace  in  addition  the  effects  of  emotion  in  neurotic  and  hysterical 
persons,  the  consequences  of  parturition,  lactation,  abortion,  ana:-mia, 
or  a  lowered  state  of  the  system  from  any  cause. 

Toxic  agents  include  tobacco,  coffee  and  tea.  Tobacco  angina 
is  the  most  frequent  of  the  toxic  forms,  although  in  itself  it  is  not 
of  common  occurrence.  It  was  first  pointed  out  by  Huchard.  The 
heart  is  very  susceptible  to  the  action  of  nicotine,  as  is  well  known, 
and  in  the  case  of  angina  it  produces  a  condition  of  neurosis  or 
spasm.  Huchard  divides  tobacco  angina  into  three  forms  :  First, 
that  due  to  a  functional  spasm  of  tJic  coronary  arteries,  produced 
by  direct  action  of  the  drug  on  the  vaso-motor  mechanism  of  the 
heart.  Second,  that  due  to  an  arterial  spasm  caused  by  tobacco 
dyspepsia.  Third,  that  due  to  arte rio -sclerosis  with  narrowing  of 
the  lumen  of  the  vessels  produced  by  chronic  tobacco  poisoning. 
Thus  it  will  be  seen  that  tobacco  may  be  productive  of  both  true 
as  well  as  pseudo-angina. 

Important  exciting  causes  of  pseudo-angina  are  mental  emotion, 
physical  exertion,  disturbances  of  the  alimentary  tract,  chilling  of 
the  surface,  cold  immersion,  etc. 

Of  the  causes  which  are  productive  of  pseudo-angina  pectoris, 
those  of  reflex  origin  are  the  most  frequently  encountered. 

Morbid  Anatomy.^ — Tkue  Angina, — ^In  all  the  anatomical 
changes  the  main  features  are  embarrassment  of  the  coronary  circu- 
lation and  consequent  diminution  of  nutrition.  Yet  there  are  no 
pathological  changes  which  are  invariably  attended  by  symptoms  of 
true  angina  pectoris. 

It  has  been  stated  that  atheroma  of  the  coronary  arteries  is  the 
chief  cause,  hence  it  follows  that  the  pathology  of  coronary  arterio- 
sclerosis and  that  of  the  causal  diseases  which  underlie  it  belongs 
essentially  to  angina  pectoris.  On  the  other  hand,  arterio-sclerosis 
of  the  coronaries  is  by  no  means  always  attended  by  angina,  for 
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numerous  cases  have  been  found  which  were  entirely  free  fromaH 
symptoms  of  such  a  nature.  It  is  this  negative  side  of  tlie  patlio 
logical  processes  associated  with  true  angina  which  lends  obscurity! 
to  the  question.  Jenner,  the  discoverer  of  vaccination,  first  pointed 
out  that  occlusion  of  the  coronary  arteries  was  a  probable  cause  o( 
angina  pectoris.  This  theory'  is  now  warmly  advocated.  Numer- 
ous autopsies  of  those  wlio  have  died  of  angina  show  partial  or 
complete  occlusion  of  the  coronar>'  arteries,  or  of  its  branches,  from 
narrowing  due  to  the  presence  of  calcareous  discs  or  from  thromli 
or  emboli. 

In  a  large  number  of  fatal  cases,  which  have  been  examined  atta 
death,  fi^itty  degeneration  has  been  found  with  disease  of  the  coro- 
nary arteries.  Frequently  the  arteries  were  in  advanced  stages  of  ^ 
calcification  and  the  fatty  changes  excessive.  On  the  other  hand 
the  changes  may  be  very  slight,  appearing  as  yellow  stria:  in  the 
walls  of  the  ventricles  and  papillary  muscles.  Microscopical  exam- 
ination, however,  may  reveal  the  presence  of  fat  globules. 

The  association  of  chronic  interstitial  myocarditis  in  the  a;tiolo*n 
in  angina  points  to  the  fact  tiiat  the  morbid  processes  which  occur 
with  this  condition  must  also  be  regarded  as  elements  in  the  path- 
olog)'  of  angina  pectoris. 

While  recogniiiing  tlie  close  connection  between  diseases  of  tiu 
coronary  arteries  and  myocardium  and  true  angina,  the  important 
and  very  apparent  fact  must  not  be  lost  sight  of,  that  only  a  com- 
f>aratively  few  coronar\'  diseases  are  attended  with  angina,  that 
these  affections  are  common  and  angina  is  not.  No  suflicienl 
reason  has  been  discovered  for  this  variabilit>'. 

The  seat  of  the  pain  is  doubtless  in  the  heart,  but  the  condition 
of  that  organ  during  the  paroxysm  and  the  cause  of  the  pain  ait 
more  or  less  subjects  of  speculation. 

I  leberden  maintained  that  the  heart  was  in  a  condition  of  spasm. 
Spasmodic  contraction  of  hollow  and  tubular  organs,  as  in  the  in- 
stance of  the  bile  duct,  ureters,  intestines  and  uterus  in  parturitiut 
furnish  striking  analogies  to  bear  out  this  idea,  which  has  foun< 
many  adherents.  On  the  other  hand,  it  is  urged  that  the  true  con- 
dition of  tlie  heart  is  exactly  the  opposite,  namely,  that  of  f>araly« 
sis,  that  this  arises  from  disturbance  of  the  heart  rhythm  from  cor 
traction  of  the  areas  surrounding  anaemic  infarcts,  while  the  aflcctc< 
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areas  themselves  remain  incapable  of  contraction.  In  cases  char- 
acterized by  a  repetition  of  paroxysms  during  a  brief  interval  of 
time,  it  is  not  to  be  supposed  that  there  is  a  repetition  of  the  infarc- 
tions, but  tJiat  the  presence  of  an  infarct  in  the  excited  state  of  the 
heart  causes  a  diminution  of  the  blood-supply.  It  is  apparent  how 
such  a  condition  causes  weakness  of  the  heart  and  syncope. 

Distention  and  stretching  of  tlie  heart  walls  is,  according  to 
Traube,  accountable  for  the  pain.  This  obser\''er  held  that  the 
nerve  filaments  on  the  surface  of  the  heart  are  thrown  into  a  state 
of  tension.  The  blood-vessels  which  are  able  to  sustain  the  heart, 
when  acting  quietly,  are  unable  to  meet  additional  demands  for 
more  blood  when  the  organ's  increased  action  calls  for  it.  The 
result  is  that  certain  muscular  fibres  fall  into  temporary  disuse. 
The  consequence  is  that  the  increased  intracardiac  pressure  stretches 
the  weakened  muscles  and  at  the  same  time  the  nerve  fibres,  hence 
the  pain.  The  subsidence  of  anginal  attacks  in  the  presence  of 
dilatation,  to  which  attention  has  been  called  by  Miisser,  goes  to 
bear  out  the  theory.  Musser  further  states  that  probably  it  is  on 
account  of  dilatation  that  angina  does  not  occur  with  mitral  insuf- 
ficiency and  that  its  infrequency  among  the  young  and  in  females 
is  owing  to  the  greater  elasticity  of  the  heart  walls  permitting  dila- 
tation. * 

Again,  it  has  been  contended  that  the  cause  of  the  pain  lies  in 
the  vessels  themselves  and  is  due  to  angeiospasm  or  thrombus  of 
the  coronary  arteries.  This  theory  was  set  forth  in  the  early  part 
of  the  last  century  by  Allan  Brown. f  It  is  a  recognized  fact  that 
ischaemia  may  give  rise  to  the  most  violent  pains,  as  in  the  instance 
of  gangrene  from  embolism  and  in  the  treatment  of  aneurysm  by 
compression,  especially  at  the  time  of  occlusion.  It  is  argued  thus — 
that  occlusion  of  the  coronary  vessels  induces  angeiospasm  and  that 
the  attacks  of  pain  may  be  repeatedly  occasioned  by  the  presence 
of  a  single  point  of  obstruction. 

The  theory  that  neuritis  is  the  cause  of  the  pain  has  many  sup- 
porters. This  view  in  various  forms  also  dates  from  the  early  part 
of  the  last  century.     Laennec  held  that  cither  the  pneumogastric 


*  Angina  Pectoris  in  hs  Relation  to  Dilatation  of  the  Heart,   H.    Musier,   M,D., 
American  Journal  of  Me«lical  Sciences,  vol.  cxiv.,  1S97. 

f  Q"ol^  ^y  Oslcr»  .\u^ini»  Pectoris  and  Allied  ABiedions,  New  York,  1S07. 
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or  sympathetic  division  of  the  cardiac  nerves  was  probably  involved,] 
together  with  the  brachial  plexus.  Against  this  theor>''  is  the  fact 
that  aneurysm,  mediastinal  neoplasms,  adherent  pericardium  and 
exudative  pericarditis  may  seriously  implicate  the  cardiac  nerves 
without  causing  pain. 

The  state  of  the  arterial  system  and  the  blood-pressure  have  been 
the  subject  of  considerable  discussion.  Some  observers  hold  the 
opinion  that  there  is  a  condition  of  angeiospasm  and  that  the  bh 
pressure  is  increased.  It  should  be  remembered  that  the  excitinj 
causes  are  such  that  tend  to  raise  the  pressure  of  the  blood.  Not- 
withstanding this,  certain  cases  show  a  contrary  condition.  Ac- 
cording to  I^auder  Brunton  the  pressure  is  high.  Broadbent  re- 
gards it  as  variable. 

Functional  or  pseudo-angina  has  no  morbid  anatomy. 

Symptoms.^TRUE  Angina   Pectoris. — In  typical    cases  thcj 
symptoms  are  decidedly  characteristic.     Without  warning-,  the  pa- 
tient is  seized  with  pain  of  great  intensity  in  the  pr^^cordial  or  ster- 
nal region.     This  pain  radiates  down  the  left  arm,  sometimes  the! 
right,  as  well  as  across  the  shoulders  and  up  the  back  of  the  neck 
to  the  top  of  the  head.      In  rare  instances  it  may  involve  the  w  hole] 
chest  or  may  radiate  to  the  epigastric  region,  abdomen  and  even 
the  testicles.     Sometimes  it  does  not  radiate,  but  is  confined  exclu- 
sively to  the  arms.     The  pain  is  described  as  of  constrictive  nature, 
as  if  the  heart  were  grasped  in  a  vice  or  as  if  it  were  being  crushed 
against  the  spinal  column  ;    there   is  a   sense  of  suffocation    and! 
inability  to  move,     A  characteristic  feature  is  the  terrible   mental < 
anguish,  af/j^or  nHtmi,  the  sen.se  and   apprehension  of  impending 
death. 

When  the  attacks  come  on  the  patient  suddenly  stops  whatever j 
he  is  doing.    If  walking  or  standing  he  seizes  the  nearest  object  ft 
support  and  remains  motionless.     The  attacks  make  their  appear- 
ance more  frequently  in  the  daytime  rather  than  in  the  night.    Tlicyj 
are  seldom  periodic. 

During  the  attack  the  patient  instinctively  seeks  the  posture 
which  affords  the  most  relief  Sometimes  this  is  sitting,  sometimes 
standing,  sometimes  sitting  and  bending  over  toward  the  aifccted 
side  with  the  hand  pressed  against  the  chest  walls.  The  counte- 
nance is  pale,  pincht'd  and  staring  (^fades  Hippocratka) ,  forehead 
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or  entire  surface  cold  or  bathed  in  perspiration.  As  a  general  rule, 
he  is  speechless  or  says  but  little.     Sometimes  there  is  v^omiting, 

Vaso-motor  disturbances  generally  attend  the  paroxysms  of  true 
angina.  The  arms  and  hands  may  become  cold^  pale,  bloodless 
(local  syncope)  and  covered  with  perspiration,  with  often  a  sensation 
of  tingling  or  swelling.  Cases  have  been  reported  in  which  the 
pallor  has  been  followed  by  cyanotic  patches  in  the  arms  and  hands. 

The  duration  of  the  attacks  is  from  a  few  seconds  to  several 
hours,  the  average  being  from  five  to  ten  minutes.  Recovery  is 
not  infrequently  attended  with  eructations  of  gas  and  the  voidance 
of  large  quantities  of  pale  urine  of  low  specific  gravity. 

The  paroxysms  may  be  repeated  or  the  first  one  may  result  in 
death.  The  patient  is  always  in  great  peril.  More  commonly  there 
are  recurrent  attacks  during  a  period  covering  several  months  or 
even  years,  in  which  the  termination  is  almost  always  sudden  death. 

After  the  attack  the  patient  may  appear  in  bis  former  health  or 
he  may  suffer  from  cardiac  asthma  and  a  tendency  to  or  actual 
recurrence  of  the  anginal  attacks  with  general  enfeeblement  of  the 
heart  action. 

True  angina  presents  decided  variations  in  intensity.  In  some 
instances  the  paroxysms  are  comparatively  mild.  There  are  also 
variations  in  type,  of  which  the  following  are  the  principal  ex- 
amples ; 

Angina  sine  dolore  is  that  form  in  which  the  prominent  symptoms 
of  true  angina,  the  constrictive  oppression,  the  angor  animi  and 
vaso-motor  disturbances  are  present^  but  the  pain  is  absent.  In  this 
connection  it  is  well  to  recall  again  the  observation  of  Musser  in 
regard  to  the  relation  of  dilatation  to  angina,  namely,  that  as  dila- 
tation develops  in  persons  who  are  subject  to  angina,  the  pains  grow 
less  and  cease.  In  such  instances  the  change  results  in  the  condi- 
tion known  as  angina  sine  dolore,  and  is  likely  to  be  follow^ed  by 
sudden  death. 

Another  type  of  cases  is  that  where  the  patient  suddenly  presses 
his  hand  to  his  side,  makes  some  exclamation  referring  to  the  ter- 
rible pain  in  the  heart  and  suddenly  expires. 

Osier  speaks  of  two  anomalous  varieties  w^hich  he  calls  syncope 
anginosa  and  Adams-Stokes  syndrome.  The  former  consists  of 
paroxysmal  attacks  which   resemble  angina  sine   dolore,  in  that 
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faintness  is  the  predominating  symptom.     The  patient   does  iwt  i 
however,  entirely  lose  consciousness.     In  this  connection   Broa<i' 
bent  is  quoted  as  follows  :  '^  A  patient  who  has    ceased   to  suflfff 
with  attacks  of  angina  ma)'  have  attacks  of  what  he  calls  ^ntne^s 
in  one  of  which  he  uhimately  dies."* 

The  Stokes-Adams  syndrome  is  described  as  follows  :  **  Perma- 
nent slowness  of  the  heart  action,  vcrti^jo  and  syncope  are  the  tuo 
distinguishing  features.  The  cerebral  symptoms  are  naturally  those 
to  wliich  chief  attention  has  been  drawn.  Vertigo  is  the  most  com- 
mon and  is  usually  transient  and  repealed.  Actual  syncope  of 
three  or  four  minutes'  duration,  resembling  closely  syncope  an- 
giosa,  and  doubtless  of  the  same  nature,  has  been  the  sp>ecial  fea- 
ture of  some  cases,  while  in  others  the  attack  has  been  apoplecti- 
form in  character.  Huchard  regards  the  slow  pulse  as  the  rcsuh 
of  change  in  the  \^gi  centres  due  to  disease  of  the  arteries  of  the 
medulla.  The  temporary  circulatory  disturbance  of  the  brain  ac- 
counts for  the  syncope  and  apoplectiform  attacks,  conditions  not 
rare  among  aged  persons  with  arterio-sclcrosis.**t 

Still  another  type  of  angina  is  that  sometimes  observed  in  aged 
people  with  arte rio -sclerosis.  This  is  characterized  by  pain  of  more 
or  less  intensity  in  both  arms  and  across  the  shoulders,  with  sooie 
prjecordial  distress  and  great  general  prostration.  The  mental 
symptoms  and  attitude  characteristic  of  true  angina  are  lacking. 
The  2:>ulse  is  irregular  and  feeble.  Attacks  of  this  nature  hai'C 
been  observed  by  the  writer  as  an  accompaniment  of  the  general 
break-up  of  old  age  and  have  proved  to  be  a  precursor  of  disso- 
lution. 

PsEUDO'  OR  Functional  Angina  Pectoris. — In  this  variety  ibc 
manifestation  occurs  in  several  forms  and  in  different  degrees  of  in-; 
tensity  and  gravity.    The  term  pseudo,  according  to  Walshe^  covers 
those  types  of  angina  which  occur  independentl)^  of  any  recognix 
able  lesion,  but  with  our  still  limited  knowledge  of  the  subject  it 
not  altogether  appropriate. 

Anginal  paroxysms  of  this  nature  are  not,  as  a  rule,  traceable  to; 
exciting  causes,  but  occur  spontaneously.     The  pain  is   less  sevi 
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*  Diseases  of  the  Heart  Considered  from  the  Standpoint  of  Diftgnosts,  W.  H* 
bcDl»  M.D.,  British  Medical  Journal,  1891,  p.  747. 

f  Angina  Pectoris  and  Allied  States,  \Vm.  Osier,  N,  Y,,  1897. 
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and  more  diffused  over  the  precordial  region.  It  is  sometimes  de- 
scribed as  a  sensation  of  distention.  The  patient  is  restless  and 
emotional. 

There  are  four  principal  forms  of  pseudo-angina,  namely,  the  re- 
flex, the  hysterical  or  neurasthenic,  the  vaso-motor  and  the  toxic. 

Rijiex  angina  pfct&ris  was  first  observed  by  Langlois.  It  is  asso- 
ciated with  visceral  or  peripheral  disturbances.  The  most  charac- 
teristic cases  have  been  those  in  which  there  were  decided  indica- 
tions of  gastro-intestinal  irritation  from  indigestion.  The  attacks 
may  be  painful  or  syncope  may  be  the  more  pronounced  .symptom. 
Severe  peripheral  neuralgias  have  been  known  to  act  as  exciting 
causes. 

Hysterical  migina  pectoris  is  of  a  protean  t>''pe.  In  conjunction 
with  the  anginal  paroxsyms  some  of  the  characteristics  of  hysteria 
are  present  There  may  be  severe  radiating  pain  in  the  priEcordial 
region  and  vaso-motor  disturbances.  There  may  also  be  hyperses- 
thesic  areas  and  pains  in  other  areas  which  alternate  with  that  in  the 
prsecordium,  also  decided  evidence  of  neurotic  disturbances  else- 
where. 

Vaso-motor  angina  was  described  by  Notlinagel.  It  is  an  unu- 
sual form.  It  is  characterized  by  sudden  coldness  and  pallor  of 
the  extremities  wliich  is  frequently  attended  with  profuse  perspira- 
tion, severe  pra?cordial  pain  and  distress,  with  palpitation  and  faint- 
ness.  It  will  be  observed  that  these  sy^mptoms  occur  in  cases  asso- 
ciated with  structural  lesions  of  the  heart,  but  they  also  arise  apart 
from  any  recognized  lesion.  In  the  latter  instances  they  have  been 
designated  as  vaso-motor  angina  pectoris.  Nothnagel  attributed 
vaso-motor  angina  to  constriction  of  the  arterial  system,  which 
acted  directly  upon  the  heart.  A  distinguishing  feature  of  the  form 
is  the  fact  that  it  is  excited  by  the  application  of  cold  to  the  surface, 
even  washing  the  hands  in  cold  water.  It  is  characterized  also  by 
its  proneness  to  appear  in  persons  of  a  neurotic  and  h)'sterical  tem- 
perament. 

Toxic  angina  pectoris  is  limited  to  that  produced  by  tobacco.  It 
is  designated  by  snmc  writers  as  a  form  of  true  angina,  but  that  is 
only  the  case  when  tobacco  poisoning  has  induced  arterio-sclerosis. 
Huchard,  who  has  written  very  fully  on  this  subject,  mentions  a 
sclero-tabaciquc  and  a  spasmo-tabadgue.     Both  of  which  are  rare. 
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The  functional  (spasmo-tabacique)  which  is  the  most  common  of  the 
two,  is  due  to  spasmodic  contraction  of  the  coronarj' arteries.  Bal- 
four* denies  that  tobacco  angina  arises  from  the  speaal  action  of 
the  poison,  but  considers  it  the  result  of  ischsemia  from  the  lowered 
vitality  and  impoverishment  of  the  blood  from  the  influence  of  to- 
bacco. When  one  takes  into  consideration  the  susceptibilit>'of  th« 
heart  to  nicotine,  the  direct  effect  of  the  poison  seems  the  most 
plausible  theory  for  explaining  the  cause  of  the  disturbance. 

The  principal  symptoms  of  tobacco  angina,  according  to  Huchard, 
are  vertigo,  tendency  to  syncope,  pallor,  contracted  pulse,  coldnes* 
of  extremities  and  perspiration,  with  pra^cordial  distress,  which  nwy 
or  may  not  be  attended  with  pain.  These,  it  will  be  observed,  are 
symptoms  of  the  vaso-motor  variet>'.  Other  symptoms  potnttiif 
to  tobacco  poisoning,  either  in  association  with  the  parox^^sm  or^ 
independent  of  them^  may  appear,  namely,  gastric  disturbanc 
oppression,  dyspncea,  general  prostration,  mental  confusion,  dis- 
orders of  vision,  ringing  in  the  ears  and  spinal  hypersEsthesia. 

Those  who  arc  subjects  to  tobacco  angina  almost  always  manifest 
during  the  course  of  the  paroxysm,  or  apart  from  it,  disturbances 
of  the  heart  action,  namely,  feebleness  of  the  pulse»  slowness,  and 
acceleration  and  intermittency,  palpitation,  tendency  to  syncope  and 
irregularity  of  the  heart  (delirium  cordis). 

The  pt'iroxysms  are  frequently  very  severe  and  complete  in  their 
manifestations.  But  it  is  in  this  form  of  angina  that  the  incomplete 
or  abortive  types  are  observed.  These  consLst  of  dyspnoea  with 
slight  praecordial  distress  with  the  sensation  of  cessation  of  the 
heart  and  apprehension  of  death.  Tobacco  angina  is  further  char* 
actcrized  by  the  spontaneity  of  the  paroxysms  ;  at  the  same  time 
they  may  be  induced  by  any  motion  or  eflrort.t 

Physical  Signs. — There  are  no  distinctive  physical  signs  attend- 
ing angina,  neither  is  there  necessarily  any  in  the  heart-sounds,  im- 
less  organic  disease  is  present. 

Diagnosis. — ^The  characteristic  features  of  true  angina  pectoris 
are  the  sudden,  intense  pain,  substernal  and  radiating,  the  mental 
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*  CUnicd  Lectures  on  Diseases  of  ihe  Heart  and  Aorta,  C  W.  IMlfoar,  M,D.,  Loo- 
don,  1876. 

t  Traits  Qinique  des  Maladies  du  Cci^ur  el  des  Vesseaux^  Henri  Huchard,  PaasL 
1893. 
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anguish,  and  sensation  of  impending  death.  The  positive  recogni- 
tion of  arterio-sclerosis^  myocardial  degeneration  and  aortic  disease 
constitutes  a  most  reliable  guide  to  diagnosis.  Features  of  second- 
arj'  importance  are  the  abrupt  cessation  of  the  paroxysm  and  its 
excitation  by  movement  of  the  body. 

It  is  of  paramount  importance  to  distinguish  between  angina  de- 
pendent upon  organic  disease  and  that  of  functional  or  neurotic 
origin.  In  many  instances  this  is  not  difficult,  but  in  others  it  is 
sometimes  the  reverse. 

The  history,  age,  sex  and  the  nature  of  the  paroxysms  must  all 
be  taken  into  consideration.  Unless  associated  with  aortic  disease, 
aortitis,  or  aneur>^sm,  true  angina  is  seldom  seen  before  forty-five 
years  of  age.  Sex  is  also  an  element  in  the  diagnosis,  as  the  affec- 
tion is  extremely  rare  among  women  except  in  the  instances  just 
mentioned,  while  the  neurotic  type  is  comparatively  common  in 
females  over  thirty.  The  presence  of  a  lowered  condition  of  the 
system  in  women  from  any  of  the  causes  discussed  in  the  aetiology 
points  strongly  to  the  pscudo  variety. 

In  the  hysterical  fonns  the  pain  is  usually  diffuse,  involving,  in 
some  instances,  the  whole  left  side  of  the  body  in  contradistinction 
to  the  more  confined  area  of  true  angina.  The  discover)'  of  hy- 
per.-esthesic  areas,  hystero-genous  regions,  clavus,  etc.,  and  the  pres- 
ence of  palpitation  will  establish  the  neurotic  element. 

Moreover,  the  patient  in  hysterical  angina  is  emotional  and  inclined 
to  walk  up  and  down  the  room  emitting  exclamations  of  distress. 
The  direct  reverse  of  the  immobility  of  angina  of  organic  origin. 

In  cases  of  a  purely  vaso-motor  type  the  history  of  excitation  by 
cold,  the  prominence  of  the  vaso-motor  symptoms,  coldness  and 
tingling  of  the  extremities,  numbness,  especially  of  the  fingers  (local 
syncope),  should  direct  attention  to  spasm  of  the  arteries  as  the 
cause  of  the  phenomena. 

In  tobacco  angina,  the  history  of  excessive  use  of  tobacco  with 
the  evidence  of  chronic  nicotine  poisoning,  as  manifested  by  the 
characteristic  cardiac  symptoms,  gastric  and  nervous  disturbances^ 
points  to  the  true  condition. 

Neurasthenic  types  appear  in  younger  persons,  and  are  recog- 
nized by  the  presence  of  phenomena  characteristic  of  that  condition, 
namely,  paraesthesia,  hyperesthesia,  agoraphobia,  etc. 
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In  the  reflex  forms  in  addition  to  the  neurotic  symptoms  there  i. 
very  often  some  functional  disturbance  of  the  alimentary''  canal,  b 
shown  by  indigestion,  dilatation  of  the  stomach  and  intestiiifc'. 
vomiting  and  flatulence.  The  possibility  that  the  reflex  conditioni 
may  be  of  pelvic  orig^in  is  not  to  be  forgotten.  Intercostal  ncunl- 
gia  and  gastralgia  may  to  a  certain  extent  simulate  angina»  but  it  b 
scarcely  possible  that  either  could  be  mistaken  for  it.  Attacks*;^ 
cardiac  asthma  in  association  with  pain  in  the  prsecordial  region  arc 
more  likely  sources  of  error.  In  true  angina,  however,  dyspmeat> 
not  a  prominent  nor  an  essential  symptom,  while  in  cardiac  asthnu 
tlie  pain,  if  present,  is  secondary  to  the  difficulty^  in  breathing 
Moreover,  in  the  latter  condition,  there  will  be  evidence  of  vcnoui 
stasis. 

The  following  is  a  summary'  of  the  most  important  points  in  the 
differential  diagnosis  : 


True  Angina  Pectoris. 

.Eliologj'  frequeoUy  recognized!  in  tlie 
presence  of  arlerio-Jclerosis  antl  aortic  dis- 
ease. 

Occurs  generally  after  forty  to  forty-five 
jtSirs  of  age. 

More  frequent  among  men. 

Rarely  peritjdic. 

Induced  bv  eflbrt  or  exertion . 

Pain  intense,  constrictive,  substernal 
and  usually  localized  at  ibe  level  of  the 
aorta. 

Patient  motionle^:^  and  silent. 


PlPQgnosii  unfavorable,  generally  TataL 


PsEUDo- Angina  Pucroit 


IS. 


/Kiiology  oftca  traceable   to   nettn$tk> 
nia,  hysteria,  tobacco  and  reflex  irriuHoe. 

May  occur  at  any  lirae  of  life. 

More  frequent  among  women. 
Often  periodic. 

Generally  instantaneous  in  on$et. 
Pain  generally  disten>ive  ami  tnore  difloe 
over  the  cardiac  region. 


Patient  agitated^  restless  and 
Ncuraslhenic  and  hysterical 
present. 

Prognosiji  favorable,  generally  rccovtiy. 


Prognosis,— During  the  paroxysms  of  true  angina  j>ectoris  ibc 
patient  is  always  in  great  peril,  and  it  is  impossible  to  foretell  the 
outcome.  Some  die  in  the  first  attack,  others  may  live  throutrh  a 
number  until  one  appears  which  terminates  in  death. 

Angina  dependent  upon  arterio-sclerosis  and  chronic  interstitial 
myocarditis  is  most  grave.  The  association  of  aortic  insufficient' 
is  an  additional  clement  of  danger,  but  the  presence  of  other  ftirnii 
of  valvular  lesions  is  not  in  itself  necessarily  of  serious  stgnificanoc. 
Many  of  the  most  serious  forms  of  angina  are  free  from   any 
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dcncc  of  valvular  disease.  The  existence  of  chronic  nephritis  is 
unfavorable.  Recurrence  at  short  intervals  of  severe  attacks,  espe- 
cially if  induced  by  slight  exertion,  must  be  regarded  as  of  serious 
import. 

Notwithstanding  its  gravity,  recovery  is  possible  and  there  are 
instances  in  which  the  attacks  have  been  entirely  everted. 

In  the  varieties  which  falU  under  the  head  of  pseudo-angina  the 
prognosis  is  seldom  grave  and  on  the  removal  of  the  exciting 
cause  the  attacks  generally  disappear. 

Treatment.— The  treatment  of  angina  divides  itself  into  that  of 
the  paroxysms  and  that  of  the  intervals. 

Treatment  of  the  Pakowsms. — Amyl  nitrite  is  of  first  impor- 
tance. From  three  to  five  drops,  according  to  the  severity  of  the 
attack,  should  be  placed  on  a  handkerchief  and  the  piitient  allowed 
to  inhale  the  fumes.  The  remedy  is  especially  indicated  where 
there  is  increased  vascular  tension,  but  has  been  extensively  used 
in  all  forms.  Inhalation  produces  a  sense  of  fullness  in  the  head 
and  a  feeling  of  intoxication  without  loss  of  consciousness.  It 
should  be  discontinued  as  soon  as  relief  is  obtained »  or  when  the 
pulse  and  respiration  have  much  accelerated. 

Nitroglycerin^  although  given  more  as  a  preventive,  is  also  ad- 
ministered during  paroxysms.  Compared  with  amyl  nitrite,  it  is 
much  more  lasting  in  its  effects,  but  its  action  is  much  slower.  On 
this  account  it  is  best  given  hypodermically.  The  one  per  cent,  alco- 
holic solution,  or  the  second  decimal  dilution,  may  be  thus  admin- 
istered in  one  minim  doses.  The  remedy  is  better  suited  to  milder 
cases  and  those  of  the  vaso-motor  type. 

Morphine  is  valuable,  especially  when  the  pain  persists.  It  may 
be  given  hypodermically,  in  doses  of  %  grain,  to  be  repeated  cau- 
tiously in  half  an  hour.  Some  prefer  the  combination  with  atro- 
pine. Morphine  sometimes  acts  when  amyl  nitrite  fails,  or  it  may 
prove  helpful  in  association  with  it.  It  has  the  additional  property 
of  steadying  the  heart  action,  and  is  especially  indicated  when  the 
pain  is  not  only  persistent,  but  very  severe,  the  pulse  high  and 
respiration  accelerated.  While  caution  is  necessary  in  its  admints- 
tratirm,  great  tolerance  of  the  drug  is  sometimes  observed. 

When  amyl  nitrite  fails,  chloroform  or  ether  may  be  adminis- 
tered.     Ether  is  generally  preferred   in  this  country.     A  ^^^n  tea- 
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spoonfuls  in  a  saucer,  and  the  patient  allowed  to  inhale  the  funncfl 
is  a  suitable  method  of  administration  (Romberg).  Chlorofo™ 
is  preferred  by  the  British  profession.  A  safe  way  to  administefl 
it  is  to  pour  some  on  a  sponge  inside  a  wide-mouthed  bottlcn 
place  the  bottle  in  the  patient's  hands,  and  allow  him  to  inhale, 
as  soon  as  the  cfifect  is  produced  the  bottle  falls  from  the  handj 
(Balfour). 

Local  applications  over  the  region  of  the  heart  are  of  great  ser- 
vice, and  should  never  be  omitted.  Ice-bags  should  be  tried  firsJ. 
as  they  are  often  effective.  A  recent  case  under  the  writer's  obser- 
vation in  the  Metropolitan  Hospital,  after  the  failure  of  morphin^ 
and  chloroform,  was  promptly  relieved  by  tliis  measure.  Swalloff^ 
ing  small  pieces  of  ice  is  often  useful  Hot  applications,  on  titc 
other  hand,  suit  some  cases  better. 

During  the  paroxysms  the  heart  must  be  carefully  \%ratched,  an^ 
any  tendency  to  syncope  met  with  stimulants,  such  as  brandy  «■ 
whiskey,  hypodermic    injections  of  ether  or   camphor.      In   some 
cases  digitalis,  hypodermically,  acts  well.      Caffeine  is  preferred  by 
some  observers. 

When  vaso^motor  symptoms  predominate,  and  in   the  forms  sfl 
denominated,  the  nitrites  are  especially  indicated  and    are  assisted 
by  hot  foot-baths,  followed  by  friction  to  the  extremities.      Cot^ 
should  not  be  used  in  these  varieties.  I 

In  tobacco  anginal  paroxysms  the  same  general  line  of  treatmeH 
is  indicated,  modified  according  to  the  individual  demands  of  till 
case.  I 

111  the  neurotic  and  hysterical  angina,  the  nitrites,  and  even  moM 
phine,  may  be  called  for  in  the  severe  forms,  while  the  milder  jfl 
tacks  may  be  controlled  by  ignatia,  Hoffman's  anodyne,  spirits  M 
camphor,  valerian,  chlorodyne,  aromatic  spirits  of  ammonia,  aiM 
hot,  stimulating  drinks,  such  as  whiskey  and  peppermint  water,  tM 
pecially  if  there  is  much  flatulence.  ■ 

The  following  remedies  will  prove  useful  in  those  forms  of  angiil 
where  the  symptoms  do  not  demand  immediate  palliation,  thatfl 
where  the  pain  is  not  so  intense  and  the  heart  well  sustained,  and 
in  those  which  have  been  termed  pseudo. 

Spigtlia^  when  the  pain  in  the  praecordium  is  of  a  lancinatii 
character. 
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Cactus  grandiflortts  may  be  administered  when  the  pain  corre- 
sponds to  the  characteristic  cardiac  indication  of  the  remedy,  namely, 
vice-like  grasp  of  the  heart. 

Vcratmm  aibum  is  advocated  in  vaso-motor  symptoms,  coldness 
of  extremities,  and  perspiration  with  intermittent,  slow  pulse. 

Lilium  tigrum  is  also  indicated  for  the  constrictive  pain.  Its 
sphere  of  action  in  the  female  pelvic  organs  would  seem  to  point  to 
its  utility  in  those  forms  of  reflex  angina  depending  upon  irritation 
of  these  organs. 

Arsenicum  is  indicated  in  forms  where  the  patient  can  only 
breathe  ver>^  gently  with  the  chest  bent  forward,  where  the  least 
motion  causes  complete  loss  of  breath,  and  when  stitches  and  pains 
in  the  pra^cordial  region  are  associated  with  symptoms  of  great 
mental  distress. 

Nux  vomica  is  useful  for  reflex  intestinal  forms,  especially  in 
gouty  persons. 

Among  other  remedies  are  aconite  in  plethoric  persons,  aconitine 
suggested  by  Hughes  and  mentioned  by  Goodno,  kalmia,  cuprum, 
Phytolacca,  cimicifuga,  rhus,  valerian,  hydrocyanic  acid,  naja»  spon- 
gia,  lobelia,  tabacum,  lactuca  virosa  and  oxalic  acid. 

After  subsidence  of  the  paroxysm  the  patient  may,  beyond  some 
exhaustion,  appear  in  his  former  health,  or  he  may,  on  the  other 
hand,  suffer  from  decided  indications  of  impaired  action  of  the 
heart.  In  some  instances  acute  dilatation  results.  Even  under  the 
most  favorable  circumstances  the  patient  should  remain  in  bed  for 
several  days  to  a  week.  In  other  cases,  where  the  after-effects  are 
prominent,  cardiac  remedies  will  be  called  for,  such  as  nitroglycerin, 
digitaiis,  cactus,  spigelia  and  stimulants. 

When  the  paroxysms  are  easily  excited  by  movement,  absolute 
quiet  and  rest  should  be  rigidly  enforced.  Great  care  should  be 
taken  with  the  diet     The  bowels  should  be  kept  free. 

Treatment  Dcring  Intervals. — Treatment  during  the  intervals 
and  after  the  subsidence  of  the  more  immediate  consequences  of  an 
attack  includes  those  measures  which  are  directed  toward  the  ex- 
citing causes,  which  may  be  termed  preventive,  and  those  which 
are  aimed  at  the  primar>'  cetiological  factors. 

The  histor>'  of  the  patient  should  receive  close  scrutiny,  and  any 
diathetic  tendency  carefully  noted,  such  as  the  presence  of  gout, 
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syphilis,  diabetes,  or  renal  disease.     True  angina  in  a  person  undd 
forty  years  of  age  should  always  excite  suspicion  of  syphilis. 

Preventive  measures  embrace  the  a\'oidance  of  gastro-intestiwlj 
disorders,  especially  flatulency,  emotional  influence  and  undue  mxtsU 
cular  exertion.  At  the  slightest  intimation  of  gastro-intestinal  dis- 
turbance the  bowels  should  be  relieved  by  some  saline,  caJomcl  or 
vegetable  purgative  and  the  tendency  to  the  formation  of  gas  at 
once  combated. 

The  questions  of  diet,  muscular  exertion  and  mental  strain  at 
those  which  make  up  the  daily  routine  of  life.  How,  then,  should 
a  person  liable  to  angina  live  ? 

Diet  is  of  the  utmost  importance.  Subjects  of  true  angina  anr 
very  often  persons  of  full  habit  and  hearty  appetite  which  they  art 
inchned  to  indulge.  The  amount  of  food  should  be  cut  down  and 
its  variety  limited,  excluding  rich  and  highly  seasoned  articles  and 
those  which  favor  fermentation.  Thus,  carbohydrates  should  be 
avoided.  The  dietary  usually  prescribed  for  persons  of  gout>* 
diathesis  will  in  most  instances  prove  suitable.  Stimulants  shoul 
not  be  taken  except  in  the  case  of  elderly  persons  who  have  1 
been  accustomed  to  their  use,  then  whiskey  may  be  taken  wi 
dinner  or  on  retiring. 

Exercise  must  be  allowed  within  certain  limitations.  Attacks  in- 
duced by  slight  muscular  exertion,  on  the  other  hand,  call  for  a 
period  of  complete  and  absolute  rest  in  bed.  In  other  ca«es  ibc 
patient  may  be  allowed  to  walk  on  the  levels  but  should  avoid 
fatigue.  Walking  against  the  wind  should  be  absolutely  forbidden, 
as  well  as  hurrying  and  rapid  walking.  All  mental  strain,  worT>* 
and  anxiety,  close  application  to  business  should  be  avoided 
much  as  possible.  Likewise  any  influence  which  tends  to  sudden 
affect  the  emotions. 

Medical  treatment  forms  an  important  part  of  the  measures 
the  prevention  of  recurrence  of  the  paroxysm.      Not  that  it  can 
move  structural  changes  in  the  heart,  but  its  influence    tends 
check  their  further  progress. 

The  most  important  remedies  are  the  iodides,  of  which  tjic  iodi 
of  potassium  is  the  most  favored.  It  should  be  given  with  a  co 
ous  draught  of  water  after  meals  in  doses  of  five  to  ten  grains  th 
times  a  day.     Iodide   of  sodium  and  iodide  of  strontium    may 
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substituted  for  the  potassium.  Hydriodic  acid  in  the  form  of  the 
syrup  is  another  effective  way  in  which  to  administer  iodin,  the 
dose  is  a  drachm  which  contains  one  grain  of  the  acid.  Iodide  of 
arsenic  is  a  cardinal  remedy.  The  tablet  triturates  in  the  second 
decimal  trituration,  four  times  a  day,  is  a  suitable  form  of  adminis- 
tration. The  tendency  of  the  iodides  is  not  only  to  check  the 
arterio-sclerosis,  but  also  to  lower  vascular  tension. 

Arsenic  in  the  form  of  the  triturate,  arsenic  album  or  Fowler's 
solution  are  also  most  valuable. 

Nitroglycerin  is  indicated  in  conditions  where  the  pulse  shows  a 
state  of  high  arterial  tension.  It  may  be  administered  for  some 
time,  but  tolerance  is  soon  established  and  the  dose  must  be  in- 
creased.    It  often  acts  well  immediately  after  the  attack  has  passed. 

The  other  nitrites  are  sometimes  employed,  namely,  sodium  ni- 
trite and  nitrous  ether  ;  the  former  is  given  in  from  one  to  two-grain 
doses,  but  is  not  free  from  danger ;  the  latter  is  suitable  only  for 
the  pseudo  forms,  especially  those  of  neurotic  character. 

Aurum  in  the  form  of  the  triturate  of  the  metal  or  the  chloride  of 
gold  and  soda  in  the  second  decimal  dilution,  five  or  ten  drops 
three  times  a  day,  often  proves  valuable  in  retarding  sclerotic 
degenerations  of  all  forms.  While  especially  indicated  in  arterio- 
sclerosis of  syphilitic  origin  and  in  interstitial  myocardial  changes 
with  symptoms  of  mental  depression,  it  may  be  also  prescribed 
from  a  purely  pathological  standpoint  irrespective  of  the  special 
indications. 

In  those  types  of  angina  of  functional  or  neurotic  origin,  the 
causes  should  be  diligently  investigated  and  their  removal  sought. 
It  is  obvious  that  no  special  line  of  treatment  can  be  laid  down, 
as  each  will  present  individual  peculiarities  which  do  not  allow  of 
generalization. 

In  tobacco  angina  it  is  scarcely  necessary  to  say  that  the  use  of 
tobacco  should  be  prohibited. 

In  the  neurasthenic  and  hysterical  forms  little  medicine  should  be 
given  and  anodynes  withheld.  Ignatia,  the  bromides  for  a  limited 
period  only,  the  hypophosphites,  electricity,  massage,  the  rest  cure 
in  a  sanitarium  and  building  up  of  the  general  health  should  be  the 
line  of  treatment  followed. 

In  all  instances  in  both  forms  of  angina,  the  consideration  of  the 
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general  health  is  of  the  utmost  importance.  Anaemia,  general  de- 
bility and  prostration  should  be  met  with  iron,  arsenic,  the  prepa- 
rations of  cinchona  or  quinine  and  strj^chnine. 

ARRHYTHMIA, 
SvNONVM. — Irregular  Ptdse, 

Arrhythmia  is  a  term  applied  to  disturbed  conditions  of  the 
heart-beat  or  pulse.  It  is  needless  to  say  it  is  a  symptom,  but  its 
true  significance  is  often  difficult  to  determine.  Simple  irregularity 
may  exist  in  some  persons,  apparently  independent  of  pathological 
changes,  especially  those  of  neurotic  temperament.  It  is  also  com- 
mon in  children  in  whom  it  is  more  apparent  when  sleeping.  Irregu- 
ularities  of  this  nature  disappear  during  fever  and  excitement,  while 
those  dependent  upon  organic  change  do  not.  Arrhythmia  appears 
in  irregularities  of  volume  and  time  of  pulsation.  Its  several  varie- 
ties are  as  follows  : 

(a)  Pulsus  alterans  ;  a  condition  of  irregularity  in  volume  and 
force  in  which  the  inter\'als  between  the  beats  arc  equal,  but  their 
volume  is  unequal  ;  that  is,  a  full  pulsation  regularly  alternates 
with  a  weak  one.  This  arises  from  the  contraction  of  the  heart 
being  too  feeble  to  produce  a  perceptible  pulse- wave  each  time  of 
its  occurrence.  Pulsus  alterans  is  also  generally  bigcminus.  In 
some  instances  the  weakened  contractions  may  be  so  feeble  that 
they  produce  no  pulsation  at  all  and  the  pulse  may  appear  even. 

{if)  Pulsus  intermittans,  or  intermittance  ;  when  one  beat  is  occa- 
sionally omitted  or  is  feeble  at  uncertain  intervals.  It  is  caused  by 
weakness  of  the  systolic  contractions. 

{c)  AUorrhythmia,  a  term  which  signifies  variations  in  the  inter- 
vals which  occur  regularly.  It  appears  as  the  pulsus  bigeminus  ; 
that  is,  a  regular  succession  of  two  beats  and  a  pause,  as  the  pul- 
sus trigeminus,  a  regular  succession  of  three  beats  and  a  pause. 
Pulsus  quadrigeminus  may  also  be  observed,  Tlie  pulsus  bige- 
minus  and  trigeminus  are  most  frequently  found  in  association 
with  mitral  disease.  They  may  also  be  caused  by  digitalis  ;  at 
the  same  time  when  originally  present  they  may  disappear  under 
its  administration.  In  these  conditions  the  second  systole  of  the 
ventricles  may  sometimes  be  so  feeble  that  the  pulse-wave  is  unable 
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to  reach  the  peripheral  circulation  and  the  two  systoles  are  repre- 
sented by  one  pulse.  The  other  types  of  arrhythmical  anomalies 
arise  from  discrepancies  of  time,  namely  : 

(i/)  Pulsus  paradoxus,  that  variet>^  distinguished  by  the  pecu- 
liarity of  becoming  weaker  or  of  omitting  one  or  two  beats  during 
deep  respiration,  or  toward  the  end  of  inspiration.  It  is  an  impor- 
tant sign  of  adhesive  pericarditis.  It  also  occurs  normally  from  the 
effect  of  respiration  on  the  heart  and  is  sometimes  observ^ed  in 
sleeping  children. 

(t)  Embryocardia  is  shortening  of  the  pause  between  the  first 
and  second  sounds  with  a  marked  similarity  of  the  two,  causing  the 
heart-sounds  to  appear  like  those  of  the  fietus.  This  condition  is 
mostly  confined  to  dilatation  and  is  seen  tn  extreme  cases,  or  in  the 
late  stages  of  long  fevers.  It  indicates  excessive  weakness  of  the 
heart  muscle  and  low  arterial  tension. 

(/)  Cantering  or  galloping  rhythm  occurs  when  the  sounds  of 
the  heart  resemble  the  footfalls  of  a  cantering  horse,  that  is,  there 
is  a  third  sound  due  to  reduplication  of  the  second.  This  may  oc- 
cur at  any  period  of  diastole.  It  indicates  weakness  and  is  seen  in 
h>^ertrophy  of  arterio-sclerosis,  severe  forms  of  anaemia,  Bright's 
disease  and  acute  infectious  fevers. 

(g)  Delirium  cordis  is  an  excessive  degree  of  irregularity  and 
inequality  of  the  pulse-beats.  It  is  not  infrequently  observed  in 
valvular  disease  with  dilatation,  especially  in  the  late  period,  and  in 
exophthalmic  goitre. 

-Etiology.— According  to  Baumgartcn'^  the  causes  of  arrhythmia 
may  be  grouped  as  follows  : 

(i)  Affections  which  involve  the  cardiac  centres  in  the  medulla 
oblongata,  viz  ,  central  irritation  or  depression,  concussion,  cerebral 
ana:mia,  psychical  influences,  etc, 

(2)  Reflex  influences  which  may  originate  in  some  distant  organ, 
notably  gastro-enteric  disorders,  lesion  of  the  liver  and  kidneys. 

(3)  Toxic  agents,  such  as  tobacco,  tea,  coffee;  certain  drugs,  such 
as  digitalis,  aconite,  belladonna,  calabar,  etc. 

(4)  Changes  in  the  heart  structure  as  evidenced  by  the  absence 

*  Disturbances  of  the  Heart  Rhythm  with  Reference  to  their  Cause  and  Lhcir  Viilue 
in  Diagnosis,  D.  Baumgarten,  M.U.,  Transactions  of  the  Association  of  American  Phy- 
sicians, vol.  iii.,  1&88. 
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of  motor  power  of  the  organ  to  perform  the  work  demanded  of  it. 
There  are  many  conditions  which  conic  under  this  head  ;  they  in- 
clude the  mild  grades  of  incompetency  which  arise  from  faulty  nu- 
trition of  the  myocardium,  as  observed  after  long-continued  fevers 
and  in  dilatation  of  lesser  grades,  conditions  of  chronic  myocarditis 
and  myocardial  degenerations  which  cover  a  very  wide  range  of 
influences,  including  the  more  severe  lesions,  especially  atheroma 
of  the  coronary  arteries  and  the  results  of  fatty  degeneration. 

Diagoosis. — The  recognition  of  an  arrhythmic  pulse  at  the 
wrist  should  be  at  once  followed  by  a  careful  physical  examination 
of  the  heart.  Under  these  circumstances  the  sphygmograph  may 
prove  of  special  service  in  determining  the  variety  of  arrhythmia. 
It  is  obviously  ver}'  important  to  differentiate  between  arrhythmia  of 
functional  origin  and  that  dependent  upon  organic  disease.  This 
can  be  accompiished  by  carefully  examining  the  history  of  the 
case,  excluding  the  various  ^Etiological  influences  that  give  rise  to 
the  functional  forms  and  by  a  careful  study  of  the  phy.sical  signs 
and  symptoms. 

Prognosis.— The  prognosis  of  arrhythmia  is  essentially  that  of 
the  causes,  and  is,  in  consequence,  as  diversified.  Occasionally  in- 
tcrmittence  of  the  pulse,  as  stated,  is  not  infrequently  found  en- 
tirely compatible  with  health  and  the  patient  suffers  no  inconveni- 
ence. Arising  in  connection  wnth  a  morbid  psychical  or  functional 
cause,  the  outlook  is  favorable,  but  in  cases  dependent  upon  organic 
disease  it  is  otherwise.  Irregularities  of  the  pulse  in  diseases  of  the 
myocardium  or  in  acute  infectious  diseases  is  of  serious  significance. 

Treatment. — The  treatment  of  arrhythmia  is  that  of  the  many 
functional  disturbances  and  morbid  conditions  which  enter  into  its 
a;tiolog)^  Those  cases  depending  upon  a  lowered  tone  of  the  gen- 
eral health  and  anaemia  should  receive  highly  nutritious  diet  and 
general  tonics.  In  cases  associated  with  the  toxic  effects  of  coffee, 
tea  or  alcohol,  these  agents  must  be  withdrawn  and  a  carefully 
regulated  diet  substituted.  In  such  arsenic,  nux  vomica,  ignatia, 
china,  coca  and  strychnine  prove  useful.  When  arrhythmia  ap- 
pears as  a  symptom  of  dilatation,  digitalis  and  remedies  of  its  class 
are  indicated.  When  of  neurotic  origin  or  arising  from  refle.v  irri- 
tation, the  remedies  suggested  for  palpitation  should  be  employed. 
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PALPITATION. 

Palpitation  is  a  fluttering,  throbbing  or  violent  beating  of  the 
heart  of  which  the  patient  is  keenly  conscious.  It  is  accompanied 
by  more  or  less  rapidity  of  action,  increased  force  of  the  systolic 
contractions,  disturbances  of  rhythm  and  praecordial  distress  and 
anxiety. 

Its  prominence  as  a  symptom  and  the  wide  range  of  conditions 
with  which  it  is  associated,  varying  from  slight  functional  disturb- 
ance to  grave  organic  lesion,  renders  its  separate  consideration  of 
importance.  Mere  violent  beating  of  the  heart  does  not  always 
constitute  pathological  palpitation.  Increased  action  up  to  a  certain 
limit  under  violent  exercise  is  physiological ;  it  is  only  abnormal 
when  it  occurs  without  effort  on  the  part  of  the  patient  and  when 
excessive  and  prolonged.  It  is  more  frequently  observed  in  ner- 
vous persons. 

.etiology. — The  immediate  cause  of  palpitation  is  overstimula- 
tion or  excitability  of  the  muscular  structure  of  the  heart,  from 
excitement  of  the  accelerator  nerve  or  suppression  of  the  action  of 
the  inhibitory  nerve.  The  mechanism  of  the  action  is  difficult  to 
explain. 

The  primary  causes  are  direct  and  reflex  nerve  irrritation,  physi- 
cal and  psychical,  altered  conditions  of  the  blood  and  organic  dis- 
ease of  the  heart.     These  causes  frequently  operate  conjointly. 

Direct  irritation  includes  disease  at  the  origin  of  the  nerves  as  in 
organic  lesion  of  the  brain  and  cord  and  pressure  upon  the  vagus. 
Thus,  palpitation  is  observed  in  bulbar  paralysis,  lateral  sclerosis 
and  exophthalmic  goitre.  Post-mortem  examinations  have,  in 
several  instances,  disclosed  the  presence  of  ganglionic  swellings 
which  had  pressed  upon  the  vagus.  It  is,  however,  more  in  its 
relation  to  conditions  apart  from  organic  disease  that  the  present 
discussion  is  directed. 

Reflex  nerve  irritation  embraces  a  variety  of  disturbances,  the 
most  notable  being  that  of  digestion,  which  may  be  observed  in  the 
robust  as  well  as  among  those  of  more  delicate  physique.  Me- 
chanical effects  may  result  from  the  same  cause,  as  pressure  of  a 
distended  stomach  upon  the  heart.  Autointoxication  from  the 
absorption  of  excrementitious  matter,  as  observed  in  sick  headache. 
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is  sometimes  attended  with  palpitation.     It  may  also  be  induced  hfl 
the  ingestion  of  certain  articles  of  food  by  individuals   possessing 
idiosyncrasies   of   digestion,   for   example,   strawberries,    shell<lish, 
etc,     Diseases  of  the  female  pelvic  organs  are  a  common  caust, 
and  rectal  and  urethral  irritation  in  the  male  are   occasionally  at* ^ 
tended  with  the  same  results. 

Psychic  and  neuritic  influences  comprise  emotions  of  any  kindtj 
joy,  grief,  anger,  fear,  homesickness,  shock,  prolonged  anxiet}^/ 
lovesickness,  nervous  excitement,  etc.  Persons  about  to  undergo 
a  physical  examination,  public  speakers  and  actors  occasionally! 
suffer  from  palpitation.  The  symptom  is  likewise  observed  in  ccr*. 
tain  disturbed  and  exhausted  conditions  of  the  nervous-system,  2S^ 
at  the  menopause  and  at  puberty*  in  liysteria  and  as  the  result  of 
sexual  excesses,  prolonged  continence  and  unnatural  gratificatioa 

Palpitation  of  the  heart  frequently  appears  in  connection  with  al»l 
tered  conditions  of  the  blood,  either  from  impoverishment  of  nutn- 
tion  or  from  the  development  of  toxines  which  arise  in  these  states. 
Thus,  in  the  v^arious  forms  of  anxmia  and  chlorosis  it  is  a  com- 
mon symptom.  It  also  occurs  in  gout  from  the  presence  of  the 
uric  acid  and  the  changed  condition  of  the  blood-vessels.  In 
Bright's  disease,  especially  in  connection  with  cardiac  hypertrophy, 
it  is  not  infrequently  observed.  It  likewise  sometimes  occurs  ifti 
tuberculosis.  Acute  infections  are  also  in  many  instances  attended 
with  palpitation.  , 

Toxic  influences  include  the  excessive  use  of  alcohol,  which  is 
one  of  the  most  frequent  causes,  coffee,  tea  and  tobacco.  Palpita- 
tion is  especially  common  among  those  who  drink  excessive  quan- 
tities of  tea,  which  acts  in  disturbing  the  digestion  as  well  as  a 
toxine. 

Symptoms.^ — ^The  principal  feature  is  obviously  the  intensified 
and  tumultuous  action  of  the  heart  which  is  felt  by  the  j^atient,  and 
is  variously  described  as  a  fluttering,  violent  pulsation,  **  a  pumpine 
or  turning  over"  of  the  organ,  or  as  if  it  were  pushing  up  into  the 
throat.  In  pronounced  cases  the  heart  beats  violently  against  the 
chest  walls,  which  show  decided  agitation.  The  pulse  is  often 
rapid,  sometimes  running  as  high  as  one  hundred  and  fifty  per  min- 
ute. There  is  usually  anxiety,  fear  and  difficult)'  in  breathing. 
Pain  in  the  praecordium.  which  is  generally  relieved  by  pressure. 
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not  unusual.  Nervous  symptoms  may  be  present,  which  vary  ac- 
cording to  the  associated  conditions.  In  attacks  due  to  disorders 
of  the  digestion  there  are  eructations  of  gas  and  other  evidences  of 
gastro-intestinal  disturbances. 

In  severe  forms  there  is  decided  dyspnoea^  difficulty  in  speech, 
ringing  in  the  ears,  headache,  vertigo  and  great  apprehension.  The 
countenance  is  pallid  and  bathed  in  cold  perspiration.  There  may 
be  even  partial  syncope. 

Palpitation  of  the  heart  is  paroxysmal.  The  paroxysms  con- 
tinue for  a  period  varying  from  a  few  minutes  to  several  hours, 
with  or  without  intermissions.  In  exophthaJmic  goitre  it  is  most 
persistent.  Generally,  the  paroxysms  appear  in  the  daytime,  but 
occasionally  they  come  on  at  night,  when  they  often  prove  a 
source  of  much  anxiety  and  sleeplessness.  Their  onset  and  decline 
is  exceedingly  sudden.  After  an  attack  there  is  considerable 
languor  and  prostration,  both  mental  and  physical.  When  the 
paroxysms  are  of  gastric  origin  there  may  be  excessive  hunger. 

In  cases  of  a  purely  neurotic  origin,  the  patient's  countenance 
may  show  good  color  and  his  general  appearance  presents  a  favor- 
able contrast  to  the  distress  from  which  he  suffers. 

Apart  from  the  tumultuous  action  of  the  heart,  as  seen  by  inspec- 
tion and  observed  by  palpation,  and  exaggeration  of  the  heart- 
sounds^  palpitation  does  not  possess  characteristic  physical  signs. 

Diagnosis. — The  diagnosis  is  very  readily  made,  the  condition 
being  at  once  apparent.  The  chief  interest  is  the  discovery  of  the 
cause  and  the  determination  of  the  presence  or  absence  of  organic 
heart  disease.  The  association  of  ansemia,  ner\'ous  affections,  die- 
tetic errors,  emotional  influences,  neurasthenia,  organic  disease  of 
the  brain  and  cord,  the  abuse  of  tea,  coffee,  alcohol,  tobacco,  etc., 
must  all  be  taken  into  consideration.  In  some  instances  the  cause 
is  very  obscure. 

Palpitation  arising  from  organic  disease  of  the  heart  is  usually 
excited  by  e.xertion  and  the  cause,  it  is  needless  to  say,  is  recog- 
nized by  the  physical  signs. 

Prognosis. ^T he  prognosis  is  generally  good.  The  outlook, 
however,  depends  upon  the  recognition  of  the  cause  and  the  ability' 
to  remove  it.  In  palpitaiton  arising  in  connection  with  organic 
diseases  of  the  brain,  cord  or  valvular  system  it  is  less  favorable. 
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Treatment— During  the  attack  the  patient  should  be  placed  J 
a  semi-recumbent  posture  in  an  apartment  with  plenty  of  fresh  MtM 
The  clothing  around  the  throat  and  chest  should  be  loosenedl 
An  ice  coil,  or,  in  its  absence,  iced  cloths  may  be  placed  over  xba 
praecordium.  Stimulants,  in  the  form  of  brandy,  whiskey  and  areJ 
matic  spirits  of  ammonia  should  be  administered.  If  the  ncnroail 
element  predominates  ignatia,  Hofifman's  anodyne,  moschus,  niaj 
moscata,  chamomilla,  coffee,  aconite,  spigelia,  valerian,  valeriamtn 
of  ammonia  and  bromide  of  soda  will  prove  of  service,  Gelsenuutt] 
is  recommended  for  tobacco  palpitation.  In  extreme  cases  morphi^l 
hypodermically,  in  doses  from  one-eighth  to  one-quarter  of  a  gTain»| 
is  useful.  If  there  is  precordial  pain,  sinapisms  may  be  applird] 
Electricity  in  the  form  of  a  constant  current  is  also  useful.  Tlic  p^ 
tive  pole  should  be  applied  at  the  inner  border  of  the  stemo-cIcido>J 
mastoid  muscle  and  the  negative  to  the  lower  border  of  the  stemuiaJ| 
A  moderate  current  of  a  few  minutes'  duration  should  be  used,     j 

Posture  may  also  prove  helpful,  viz.,  the  body  bent,  arms  by  the 
sides  and  breath  held  for  a  few  seconds  (Brunton). 

After  the  subsidence  of  the  paroxysms  a  careful  examination 
should  be  made  to  determine  the  cause,  and  treatment  should  be 
instituted  for  its  relief  and  removal. 

TACHYCARDIA.  h 

SvNONiMS.— AVr/^rnv/^  Ttichvcardia,  Rapid  Heart,  H^rart-HuJf^ 
Poiycardia ,  Pi  'k  nocardia. 

Tachycardia  is  a  term  which  was  first  employed  by  Gerhardt,  in 
1881,  to  designate  extreme  rapidity  of  the  heart  action.  It  is  a 
symptom  complex  of  obscure  origin,  generally  appearing  in  parox* 
ysms.  Bouverct*  for  this  reason  described  it,  in  1889,  *^  recur 
rent  tachycardia.  It  is  sometimes,  though  not  always^  unatten 
with  subjective  symptoms. 

It  should  be  borne  in  mind  that  the  pulse-rate  of  some  persoi 
is  physiologically  higher  than  the  usual  normal  standard  and  it 
claimed  that  certain  individuals  can  increase  the  pulse  at  uill.     h 
is  said  that  Sir  William  Congreve's  pulse  was  120  per  minute 
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*  Tachycardia  Essencielle  Paroxysiique,  L.   Bouveret,  M.D.,  Revue  de   Medidaiu 
Paris,  1889.  — 
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etiology.— Although  much  obscurity  surrounds  the  origin  of 
tachycardia,  there  are  three  general  groups  of  conditions  which  are 
regarded  as  factors  in  its  manifestation.  There  are  first,  neurotic 
influences,  including  those  which  are  productive  of  palpitation,  viz., 
hysteria,  neurasthenia,  general  exhaustion,  debility,  and  reflex  irri- 
tation ;  secondj  ansEmia  and  other  altered  conditions  of  the  blood ; 
third,  nerve  irritation,  which  in  turn  appears  in  two  varieties,  cen- 
tral, as  in  the  instance  of  cerebral  tumors  and  clots,  degenerations 
of  the  medulla  and  cord,  and  peripheral,  where  the  vagus  is  sub- 
jected to  pressure  from  aneuiysms,  enlarged  glands  and  tumors,  or 
when  it  is  the  subject  of  neuritis.  In  the  larger  proportion  of  cases 
sudden  exertion  appears  to  be  the  exciting  cause. 

Heredity,  according  to  CEttingcr,*  exerts  a  predisposing  influ- 
ence. In  regard  to  age  and  sex,  Herringhamf  found  that  in  fifty- 
three  cases  which  he  collected,  thirty  were  in  males  and  twenty- 
three  in  females,  and  that  in  the  great  majority  of  instances  the  af- 
fection began  to  manifest  itself  after  twenty  years,  only  seven  cases 
appearing  in  childhood. 

Morbid  Anatomy. — According  to  Gibson,  only  six  cases  of 
tachycardia  have  been  examined  after  death  ;  of  these  one  showed 
fatt>'  degeneration  of  the  heart  muscle,  two,  chronic  interstitial  myo- 
carditis, and  three,  cardiac  dilatation. 

The  mechanism  by  which  the  affection  is  induced  remains  up 
to  the  present  time  in  obscurity.  Many  theories  have  been  ad- 
vanced. Tuchzel  ascribed  the  phenomena  as  due  to  paralysis  of 
the  vagus  ;  Debove  called  it  a  bul bo-spinal  neurosis  ;  Talamon  sug- 
gested epilepsy.  The  weight  of  post-mortem  evidence,  although 
too  limited  to  allow  of  the  formation  of  definite  conclusions,  paints 
to  the  myocardium  as  the  seat  of  the  lesion  with  probable  impli- 
cation of  the  nerve  terminals.  It  is  important  to  note,  however, 
that  no  evidence  of  nerve  lesions  was  discovered  in  the  six  autop- 
sies above  mentioned. 

SyEaptomS'^ — The  essential  feature  of  tachycardia  is  the  ex- 
tremely rapid  pulse-rate  which  appears  suddenly  in  paroxysms, 


♦  De  la  Tachyciirdie  Essenlielle  Faroxystique,  M.  Ic  Doctcur  fUltiager,  La  Semaine 
Medicak,  Paris,  1894. 

t  Conceroing  Piiroxysraal  Tachycardia,  W.  P.  HcrriDgham,  M.D.,  Edinburgh  Mcdi- 
cal  Journal,  1897,  vol-  i. 
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usually  without  premonition.  Praecordial  distress  and  constiictioo, 
tingling  and  numbness  of  the  arm,  palpitation  and  pain  are 
sionally  present,  but  are  not  essentia!  symptoms.  There  may 
vertigo,  exaggerated  pulsation  of  the  carotids  or  pulsation  of  the 
jugulars.  The  respiration  is  usually  increased,  but  only  in  rait 
instances  is  there  dyspncea.  The  countenance  is  generally 
but  sometimes  may  be  cyanosed. 

The  main  feature  is  the  pulse-rate  which  runs  as  high  as  l6o 
200  or  even  300  per  minute.     The  arteries  are    somewhat 
and  the  pressure  is  low,  sometimes  the  pulse  is  irregular. 

The  attitude  of  the  patient  during  an  attack  is  variable.  In  so! 
cases  there  may  be  apparent  unconsciousness  of  the  conditiofl. 
there  may  even  be  a  sense  of  slowing  of  the  heart,  in  other 
the  patient  may  lie  speechless  and  helpless,  the  surface  cold  aod 
with  every  evidence  of  intense  suffering.  There  may  be  some  pul- 
monary hyperaemia,  cedema  of  the  subcutaneous  tissues  and  al 
minuria. 

The  attack  ceases  as  abruptly  as  it  comes  on.  The  face  resu 
its  natural  color,  the  surface  of  the  body,  its  warmth  and  the  pulse 
falls  to  normal  ;  in  some  instances  it  may  fall  considerablv  bclou 
the  normal  stai^dard.  Profuse  diuresis  and  diaphoresis  or  diarrh< 
may  accompany  a  paroxysm  or  mark  its  termination. 

The  duration  of  the  attacks  varies  from  a  few  minutes  to  sevxral 
hours  or  even  several  days.  Some  cases  have  been  reported  which 
have  presented  very  curious  features.  One  of  Eccles*  cases  w^ 
relieved  by  flexing  the  right  knee  on  the  abdomen  ;  one  of  B 
towe's  by  putting  a  pillow  under  the  loins.  H,  C.  Wood  repo; 
the  case  of  a  physician  eighty-seven  years  of  age  who  had 
subject  to  attacks  since  his  thirty -seventh  year,  the  pulse  runni 
up  to  200.  The  attacks  were  said  to  be  arrested  by  drinking  ice 
water  or  strong  coffee. 

Physical  Signs. — These  are  in  no  way  distinctive.  The  ana 
of  cardiac  pulsation  will  be  found  to  be  increased  and  the  force  of 
the  pulse  diminished,  there  may  be  some  increase  in  the  area 
dulness  and  loss  of  intensity  of  the  sounds.  Some  writers  menti 
accentuation  of  the  first  sound,  lessening  of  the  intensity  of  the 
aortic  second  sound  and  increase  of  the  pulmonic  second  sound 
Adventitious  sounds  may  be  present. 
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Diagnosis. ^ — The  presence  of  a  pulse-rate  in  the  neighborhood 
of  160  and  the  absence  of  dyspncea  usually  permit  the  diagnosis  to 
be  made  without  difficulty. 

From  palpitation,  tachycardia  is  distinguished  by  the  greater  ra- 
pidity of  the  pulse  and  the  comparative  or  entire  freedom  from 
precordial  distress. 

Prognosis. — ^The  future  is  uncertain.  Some  patients  suffer  no 
severe  derangement  of  health  and  may  live  for  years.  On  the 
other  hand,  there  is  a  tendency  for  the  condition  to  become  inten- 
sified as  the  years  advance.  After  thirty  years  of  age,  according  to 
Herringhani,  the  patient  is  never  safe. 

Cure  in  most  instances  is  more  than  doubtful.  When  the  cause 
can  be  removed  it  is  sometimes  effected,  though  not  always. 
Death  may  occur  from  heart  failure  and,  in  the  case  of  those  ad- 
vanced in  years,  from  cerebral  haemorrhage. 

Treatment. — The  management  of  tachycardia  depends  upon 
the  individual  peculiarities  of  each  case.  If  dilatation  is  present  the 
use  of  the  Nauhcim  baths  often  proves  of  benefit.  If  there  are 
evidences  of  degeneration  of  the  heart  walls,  treatment  should  be 
directed  toward  this  condition.  Treatment  for  the  paroxysms 
should  be  on  the  same  lines  as  for  palpitation. 


BRADYCARDIA. 

Bradycardia  is  a  condition  of  excessive  slowness  of  the  heart  action. 
It  is  the  antithesis  of  tachycardia,  but  resembles  it  in  that  it  \s  a  s\'mp- 
tom  complex.  Like  it,  also,  the  term  is  applied  by  some  writers 
exclusively  to  purely  functional  disturbances,  but,  inasmuch  as  its 
origin  in  many  instances  may  be  traced  to  organic  disease  as  well, 
the  question  will  be  discussed  in  its  relation  to  both  functional  dis- 
turbance and  pathological  changes. 

In  determining  the  frequency  of  the  pulse,  that  at  the  wrist 
should  be  compared  to  the  actual  contractions  of  the  heart.  In  this 
connection,  it  is  important  to  note  tlie  observation  of  Hope,*  that 
in  some  instances  of  slow  pulse  one  or  two  systolic  contractions 
may  regularly  fail  to  reach  the  radial  pulse.     This  is  the  false  in- 


*  Treatise  on  Diseases  of  the  Heart  and  Grcal  Vessels,  Jiznes  Hope,  M.D.,  3d  ed^ 

London,  1839. 
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termission  of  I^cnnec.     Again,  m  some  individuals  the  pulse 
normally  far  below  the  usual  standard.     As  is  well  known,  .^' 
ing  to  Corvisart,  Napoleon's  pulse  was  only  forty,      Roux  ' 
the  case  of  an  agriculturist  who  had  passed  through   his  n.    . 
service  without    difficulty  and  who  was  appjarently  in   exceUtf 
health,  yet  his  pulse  was  ofily  thirty-four  to  forty  per  minute,    A 
live  exercise,  such  as  running,  would  not  make  it  ascend  higher  rr- 
fift>'^-five  per  minute. 

Bradycardia  may  be  paroxysmal   or  recurrent,  temporart  i-' 
permanent.     The    6rst  and    second   varieties    may    signify  atr.- 
functional  disorder  or  organic  disease,  the  third,  organic  <k 
alone. 

etiology. — Paroxysmal  bradycardia  makes  its  appearai 
ruptly  in  persons  in  apparent  health  and  disappears   after  a 
interval.     It  is  a  neurosis  dependent  upon  reflex  and  toxic  inl 
cnces.      It  may  be  seen  in  gastro-intestinal  disturbances,  nen 
exhaustion,  as  from  mental   or  nervous  strain,  or  sexual  ex 
and  the  abuse  of  coffee,  tea  and  alcohol. 

Temporary  bradycardia  implies  the  presence  of  a  slow  {Mbe 
which  persists  for  a  longer  or  shorter  period.  It  differs  from 
paroxysmal  in  that  there  is  a  greater  degree  of  f)ersistenoe. 
arises  in  connection  with  acute  infections,  such  as  rheumatism,  ty- 
phoid fever,  diphtheria,  pneumonia,  etc.,  especially  in  the  youi^ 
with  constitutional  diseases,  such  as  anaemia  and  chlorosis,  in  dia- 
betes, icterus  and  the  puer{>eral  state,  and  occasionally  with  nephnm 
and  uremia.  In  very  rare  instances  it  occurs  with  emphysema  afl<i 
asthma  and  affections  of  the  skin  and  sexual  organs.  The  causil 
factors  which  are  operative  in  the  paroxysmal  varict>'  must  also 
included  under  this  head,  especially  gastro-intestinal  reflexes 
vous  exhaustion  from  any  cause,  and  the  abuse  of  tobacco, 
tea  and  alcohol. 

Permanent  bradycardia  arises  from  organic  disease  of  the 
and  of  the  nervous-system.  When  of  cardiac  origin  it  usually 
plies  the  presence  of  degenerative  conditions  of  the  myoca 
and  artcrio-slerosis  of  the  coronary  arteries,  but  in  only  a  small 
portion  of  these  cases,  however,  does  it  appear.  In  disease  of  the 
valves  it  is  seldom  observed  except  in  aortic  obstruction,  when  il 
may  occur  as  the  result  of  mechanical  pressure.     In  arterio-sdcm* 


NEUROSES  OF  THE  HEART. 


333 


f 


SIS  of  the  coronary  arteries  with  occlusion  from  embolism  or  throm- 
bus, the  pulse  suddenly  falls  verj^  low,  in  some  instances  to  only 
eight  or  ten  a  minute,  and  steadily  so  continues  till  death.  A  sud- 
den fall  of  this  nature  is  usually  attributed  to  this  condition,  although 
it  may  be  due  to  other  causes,  as,  in  a  case  cited  by  Prentiss,  men- 
tioned by  Whittaker,  in  which  the  pulse  fell  to  five.  The  patient 
was  a  man  of  fifty-three,  whose  pulse  for  one  or  two  years  had 
ranged  from  eleven  to  forty  per  minute.  No  disease  of  the  heart 
or  other  organs  was  recognizable.  Toward  the  end  of  his  life  he 
became  violently  dehrious  and  suddenly  died.  Post-mortem  exami- 
nation showed  that  the  aorta  and  coronary'  arteries  were  free  from 
atheroma,  but  that  the  recurrent  laryngeal  nerve  had  upon  its  sur- 
face a  number  of  "  fusiform  enlargements/'  The  cause  of  the  brady- 
cardia was  attributed  to  this  condition. 

The  lesions  of  the  nervous-sy.stem  where  bradycardia  appears  as 
a  symptom  are  diseases  of  the  brain  and  cord,  such  as  cerebro- 
spinal meningitis,  meningitis,  hydrocephalus,  concussion,  shock, 
myelitis,  tumors,  abscesses,  or  any  condition  causing  pressure.  It 
is  also  obser\'ed  in  fractures  of  the  cervical  vertebrae,  especially  of 
the  fifth. 

Morbid  Anatomy. — It  is  scarcely  necessary  to  say  that  brady- 
cardia has  no  morbid  anatomy  of  its  own.  Those  lesions  with 
which  it  has  been  associated  have  been,  in  the  instances  of  the  heart, 
mostly  of  a  sclerotic  nature.  The  frequent  association  of  brady- 
cardia with  arterio-slerosis  has  been  mentioned.  Huchard  observes 
that  sclerotic  changes  in  the  arteries  of  the  brain,  and  especially  of 
the  medulla  oblongata,  are  not  infrequently  associated  with  slow 
pulse. 

Symptoms.— The  slow  pulse  is  the  essential  and  determining 
feature  of  bradycardia.  If  paroxysmal,  its  onset  and  disappearance 
are  equally  sudden.  There  may  be  entire  absence  of  any  other 
symptoms  and  the  patient  may  be  unaware  that  there  is  anythioi^ 
wrong  with  the  heart  action.  In  a  case  of  the  writer,  a  ddicMe 
man  of  forty-four,  after  alcoholic  and  sexual  excesses,  the  pubc  §dl 
to  thirty-four  per  minute  without  the  slightest  inconvenience  to  dK 
patient,  who  was  unaware  of  the  condition. 

On  the  other  hand,  there  may  be  great  prostration,  vertigo^  ttut^ 
ness,  difficult  respiration  and,  in  severe  forms,  attacks  of  ijnKOpr 
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last  for  hours.  Some  «ikf| 
mad  convulsive  seizures.  The  dp^ 
€f  QxTntStokcs  respiration,  cspodil 

and  may  show  the  prcscaa 
displays  nothing  chum 

instances  the  superf>ca! 
The  blood 'pressure,  as  ^ 
tt  magr  be  the  rev  erst 

The  pnlic-beat  «afie»  IKmb  iotty-e^t  do\%^  to  Hve.     Tbc  l^c 
ohaiq^gd  by  Haliefftoa.     It  is  generally  regular,  though  '»- 
ularity  may  be  obsen^ed.     IVzconfial  distress  is  rare. 

^arsBUkJL  Sioaes^ — ^Tbe  hesuXsomvis  are  characterized  by 
ncssL     The  fiist  sonad  any  be  loud  and  prolonged,  as  in 
trophy,  or  short  and  shufn^  as  in  dOatatkm. 

Diagnoflift^— A  pyke  hdow  fom^-eight  per  minute,  uhidi 
lespoods  to  the  systole  of  the  hearty  may  be  regarded  as  bndv- 
cardie 

ProgOOeia. — ^Thc  outlook  depends  entirely  upon  the  caiK 
Wlien  associated  with  organic  lesion  of  any  kind  it  is  of  gntit 
significance.  Fn  rdlex  distutbanocs  when  the  cause  can  be  r 
moved,  as  in  comfitions  of  defaifit>-  and  an;^mia.  the  prognasj 
fevorable. 

Treatment. — In  all  instances  the  cause,  if  possible,  should 
ascertained.     As  a  symptom »  it  is  evident  that  a  w-ide   range  of 
duences  must  be  taken  into  consideration.     Temporar>-  brad 
frequently  disappears  without  much  interference.      Paroxysmal  bra 
dycardia  rei^uires  direct  measures  for  relief.    The  patient  shouWbc 
kept  in  a  recumbent  position  and  stimulants  administcrcKl, 
whiskey  and  ammonia. 

In  the  permanent  form,  remedies  directed  to  the  improvemeni 
the  nutntion  of  the  heart  constitutes  the  line  of  treatnient. 
oinc  should  be  considered  first.     The  iodines  are  also  of 
especially  arscmcum  iodide.     These  remedies  should  be  contioi 
for  a  very  long  period.    Digitalis  does  not,  as  a  rule,  act  bene 
If  the  heart  shows  evidence  of  sudden  failing,  strophanthus 
strychnine,  especially  the  latter,  will  be  called  for  as  teniporar>' 
fiedientB. 
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CARDIAC  NEURASTHENIA,  WEAK  HEART,  IRRI- 
.  TABLE  HEART,  "  SOLDIER'S  HEART" 

'There  area  number  of  aftcctions  of  the  heart  which  are  difficult 
to  define  and  which,  while  apparently  functional  and  independent  of 
organic  changes,  are  not  always  clearly  separated  from  them.  They 
have  been  described  as  weak  heart,  cardiac  neurasthenia,  cardiac 
asthenia,  irritable  heart  and  ''soldier's  heart."  These  conditions  are 
intimately  related,  all  being  the  results  of  defective  innervation, 
their  differences  for  the  most  part  being  those  of  type  and  degree. 
They  have  for  this  reason  been  grouped  by  some  writers  under  the 
general  head  of  neurasthenia  cordis,  but.  inasmucli  as  they  present 
certain  individual  characteristics,  their  separate  consideration  seems 
advisable.  From  their  nomenclature  absence  of  any  organic  change 
in  the  structure  of  the  organ  is  implied.  This,  however,  is  not  liter- 
ally true,  since  modern  pathology  has  demonstrated  that  in  func- 
tional disturbances  the  nerve  cells  undergo  a  certain  amount  of 
granulation,  contraction  of  the  protoplasm  and  vacuolation  of  the 
nuclei.  These  effects  have  been  observed  after  nervous  irritation 
and  fatigue,     They  are  characterized  by  their  transitory  nature. 

Cardiac  Neurasthenia. — This  is  a  condition  of  debility  of  the 
heart  muscle  arising  Jrom  defective  innervation  of  the  nervous-sys- 
tem which  affects  the  heart  as  part  of  the  general  process.  It 
occurs  usually  among  the  young  and  those  of  nervous  tempera- 
ment, but  generally  of  good  constitution,  and  is  more  frequent  in 
the  upper  walks  of  life. 

Its  cetiology  presents  a  variety  of  causal  influences,  notably  re- 
flex irritations,  exhaustion,  both  physical  and  psychical,  excesses, 
onanism,  contusions,  coitus  reservatus.  psychical  influence,  such 
as  shock,  grief,  failure  in  business,  mental  stress  of  any  kind,  gen- 
eral neurasthenia,  the  effects  of  long  fever,  especially  typhoid,  ex- 
cess of  uric  acid,  gout  and  suppressed  gout.  The  abuse  of  alcohol, 
tea  and  coffee  may  act  as  active  contributory  causes. 

The  clinical  features  of  cardiac  neurasthenia  are  usually  charac- 
terized in  the  earlier  period  of  the  aflfection  by  excitement  and  irri- 
tation^ and  in  the  later  stages  by  a  more  or  less  gradual  change  to 
a  condition  of  atony. 

The  onset  of  the  stage  of  excitation  may  be  either  gradual  or 
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sudden,  usually  it  is  the  former.     There  is  often  great  incn^Kt 
tile  rate  of  the  pulse,  which  may  mount  as  high  as  two 
per  minute,  being,  in  fact,  a  true  tachycardia.      In  rare 
there  is  bradycardia.     The  sensation  of  palpitation  is  not  usvA.i] 
patient  may  rather  complain  that  the  heart  is  acting  feebly.  Tij 
pulse  may  be  intermittent  and  irregular  and  easily  be  afiected 
change  of  position  or  even  disturbing  thoughts.     There  is 
ness  in  the  pr^ecordial  region  and  intercostal    spaces,  or  thctt 
be  precordial  distress,  anomalous  sensations,  anxiety,  laboied 
rations  and  sometimes  severe  pains  simulating  angina 

The  countenance  is  pale  or  flushed,  changing^  from  one  cooitol 
to  the  other.     It  may  be  red  in  spots  or  lines.      There  is  numfaKt] 
of  dificrent  parts  of  the  body,  especially  of  the   fingers  and  t^] 
The  extremities  may  be  cold  or  hot,  or  both,  alternately.     The 
perficial  arteries  are  distended  and  tortuous.      Ner\'ous 
and  insomnia  are  more  or  less  pronounced,  sleep   is  disturbed, 
patient  waking  with  great  anxiety.    There  is  excessive  sensith*! 
to  any  extraneous  influence,  noise  or  sudden  surprise  or  mo\ 
The  heart  action  nia\'  be  strong  and  rapid,  but  with    no  signs 
organic  change. 

After  a  while  the  symptoms  become  less  active  and  the  period ^ 
decline  or  atonic  stage  appears.  The  patient  now  becomes 
irritable  or  very  apathetic  or  indifferent.  The  pulse  shows  low 
of  tension  of  the  arterial  system,  as  evidenced  by  dicrotism. 
heart  action  is  further  characterized  by  increase  of  weakness  an^ 
irritability.  In  a  certain  number  of  cases,  symptoms  of  general  neo- 
urasthenia.with  a  var)'ing  degree  of  prominence,  may  be  present,  siicb 
as  lack  of  interest  in  events  of  life,  disinclination  to  cflTort  and  indif- 
ference to  surroundings,  constant  introspection,  agoraphobia,  noso^ 
phobia,  monophobia,  intense  irritability,  suppressed  excttemaH, 
neurasthenic  pains,  etc. 

The  neurasthenic  heart  may  closely  simulate  weakness  from  or- 
ganic disease,  but  the  absence  of  the  physical  signs  of  organic 
changes,  together  with  the  presence  of  symptoms  above  mentioned, 
will  usually  remove  all  source  of  error.  Organic  heart  disca^, 
however,  may  coexist  with  neurasthenia. 

The  oudook  is  generally  good,  although,  as  in  other  forms 
neurasthenia,  the  condition  is  often  prolonged  and  obstinate. 
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time,  however,  the  heart  and  general  health  may  regain  their  lost 
tone  and  restoration  be  complete.  In  some  cases,  on  the  other 
hand,  especially  those  in  which  the  course  of  the  affection  has  been 
very  protracted,  the  prognosis  is  not  by  any  means  so  hopeful  as 
far  as  complete  recovery  is  concerned. 

The  management  of  cases  of  cardiac  neurasthenia  is  on  the  same 
lines  as  that  of  general  neurasthenia  and  is,  therefore,  mostly  hy- 
gienic and  dietetic.  Change  of  scene  and  climate  and  diversion  or 
a  sea  voyage  suit  some  cases.  For  others  the  rest  cure  and  isola- 
tion is  better. 

The  diet  should  be  highly  nutritious  and  easily  digested.  The 
appetite  should  be  stimulated  by  tonics,  such  as  arsenic,  cinchona 
and  nux  vomica.  When  there  is  an  excess  of  uric  acid,  alkalies  or 
some  suitable  mineral  water  will  be  of  advantage. 

For  the  insomnia,  a  warm  bath  followed  by  a  glass  of  hot  milk 
at  bedtime  should  be  tried  in  preference  to  the  use  of  hypnotics 
which,  if  possible,  should  be  avoided.  Among  useful  remedies 
are  the  hypophosphite  of  lime  and  soda,  the  glycerophosphate  of 
lime,  kali  phosphate  in  trituration,  arsenicum  album,  ignatia,  phos- 
phoric acid,  strychnia  subcutaneously  beginning  with  small  doses 
and  increasing,  hydrotherapy  with  friction  and  massage,  the  Nau- 
heim  baths  and  the  graduated  exercises  of  Schott. 

Weak  Heart. — This  term  is  employed  in  two  senses,  in  the 
first  place  it  signifies  a  relaxed  and  constantly  failing  organ,  in  the 
second  a  transitory  weakness. 

The  first  type  of  cardiac  weakness  includes  a  variety  of  causes,  t 
namely,  inadequacy,  influences  which  when  more  active  and  severe 
result  in  degeneration  and  atrophy,  pyrexia,  abuse  of  alcoholic 
stimulants,  excessive  fatigue,  congenital  weakness,  and  any  condi- 
tion which  may  lead  to  defective  nutrition.  Post-mortem  exami- 
nation of  the  heart  in  this  form  of  cardiac  weakness  in  some  in- 
stances discloses  a  condition  of  simple  relaxation  of  the  mural 
muscular  tissues,  which  are  soft  and  friable,  but  ho  change  visible 
with  the  microscope.  In  others  there  is  the  atrophy  of  the  fibrillae 
and  augmentation  of  the  longitudinal  strix,  with  separation  of  the 
muscular  fibres.  Granular  atrophy  may  also  be  present  with  de- 
crease of  striation,  but  without  diminution  of  the  muscular  sub- 
stance.    Pigmentary  atrophy  of  a  brownish  color  may  also  be  ob- 
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served  with  pigmentary  deposit  around  tlie  nucleus  of  the  muscle 
cell.  It  should  be  remembered,  however,  that  a  certain  amount  of 
pigment  is  present  in  every  heait  after  death,  the  deposits  being 
found  in  that  part  of  the  organ  which  is  subjected  to  the  most 
strain. 

The  symptoms  of  this  form  of  heart  weakness  are  shortness  of 
breath,  palpitation  with  some  faintness  and  vertigo.  The  pulse  is 
small  and  empty,  sometimes  very  slow  and  sometimes  very  rapid, 
the  rhythm  is  fluctuating,  being  at  times  regular,  at  others  irregu- 
lar. The  impulse  and  heart-sounds  are  weak  and  almost,  if  not 
entirely,  imperceptible.  The  first  sound  appears  to  undergo  the 
greatest  amount  of  diminution  in  force  and  in  some  instances  it 
may  not  be  possible  to  distinguish  it.  A  soft  blowing  murmur 
may  be  audible  in  the  mitral  and  tricuspid  regions.  In  severe  cases 
there  is  cedema  and  symptoms  of  venous  stasis. 

This  group  of  symptoms  may  be  more  or  less,  but  not  entirely, 
obscured  by  those  of  the  morbid  condition  which  gives  rise  to  it. 

Another  type  of  this  condition  arises  from  nerv'ous  strain,  sucJi 
as  worry,  overwork  or  any  psychical  cause.  It  may  occur  in 
either  sex.  The  patient  appears  entirely  prostrated,  lies  in  bed 
and  falls  back  in  a  fainting  condition  at  every  attempt  to  sit  or 
stand  up.  There  is  more  or  less  insomnia.  The  heart  action  is 
feeble  and  the  pulse  small  and  increased  in  frequency  with  disturb- 
ance of  rhythm. 

The  future  of  cases  of  this  type  is  generally  variable  and  treat- 
ment should  be  on  the  general  principles  of  removal  of  the  cause 
and  of  increase  of  nutrition. 

The  second  or  transitory  form  of  heart  weakness  is  for  the 
most  part  observed  in  neurotic  persons,  especially  females.  The 
patient  complains  of  a  sensation  which  is  described  as  if  for  a  mo- 
ment the  heart  ceases  to  beat.  The  countenance  becomes  pallid 
and  the  hands  are  usually  pressed  against  the  prsecordial  region  in 
an  effort  to  relieve  the  throbbing.  There  is  nervousness  and  appre- 
hension. The  pulse  is  somewhat  weak  and  accelerated,  ranging 
from  lOO  to  iio.  The  condition  is  free  from  danger.  Stimulants 
usually  prove  elTective,  but  alcohol  in  any  form  should  be  avoided 
as  far  as  possible  for  the  attacks  are  recurrent,  and  the  liability  of 
forming  the  alcoholic  habit  in  these  cases  is  often  pronounced. 
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Treatment  should  include  massage,  electricity,  salt  water  baths, 
strychnia  and  general  tonics. 

Irritable  Heart. — This  condition  was  first  described  by  Da- 
Costa,  being  distinguished  by  him  from  cardiac  weakness,  weak- 
ness of  organic  disease,  and  that  of  lithaemia,  gout  and  tobacco 
poisoning.  It  is  observed  in  the  young  and  also  in  those  of  ad- 
vanced years,  but  is  more  frequent  in  the  former.  It  usually  re- 
sults from  the  effects  of  strain,  either  physical  or  psychical. 

The  principal  symptom  is  a  sense  of  throbbing  and  palpitation. 
The  heart,  it  is  said,  appears  to  suddenly  jump.  This  sensation 
may  be  experienced  either  with  or  without  apparent  exciting  causes 
and  may  even  occur  during  sleep.  Although  regarded  as  a  separate 
entity,  irritable  heart  is  strongly  suggestive  of  a  form  of  palpitation. 
There  is  commonly  the  history  of  excess  in  exercise  or  some  ner- 
vous disease.  Examination  discloses  some  resemblance  to  hyper- 
trophy. The  first  sound  is  indistinct,  the  second  at  the  apex  some- 
what exaggerated.  The  rhythm  may  be  uneven  and  the  pulse 
dicrotic.  The  arteries  are  lax  in  contrast  to  the  excited  action  of 
the  heart. 

**  Soldier's  Heart." — This  is  an  expression  which  has  been 
applied  by  certain  writers  to  a  condition  sometimes  observed  in  new 
recruits,  especially  those  who  have  led  sedentary  lives.  It  is  a 
form  of  muscular  strain.  Allbutt,  in  his  System  of  Medicine,  de- 
scribed the  symptoms  as  follows  :  "  The  patients  state  that  while  re- 
maining free  from  any  physical  exertion  they  experience  no  discom- 
fort and  feel  quite  well,  but  immediately  on  commencing  to  march 
they  suffer  with  throbbing  of  the  heart  and  shortness  of  breath, 
sometimes  accompanied  by  vertigo  and  faintness.  There  may 
also  be  pain,  nervousness  or  insomnia.  Pulse  may  be  either  regu- 
lar or  irregular,  ranging  in  frequency  from  100  to  120,  with  low 
arterial  pressure.  These  symptoms  disappear  on  resting,  but  reap- 
pear on  resuming  the  march." 

Physical  examination  shows  no  evidences  of  organic  lesion,  al- 
though, according  to  Allbutt,  there  is  sometimes  increase  in  the 
area  of  dulness  with  diffusion  of  the  impulse.  In  two  cases  it  is 
stated  that  there  was  reduplication  6f  the  second  sound  at  the  base, 
in  three  the  first  sound  was  prolonged  and  booming,  and  in  six  the 
first  sound  was  sharp. 
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the  right  ventricle  and  of  the  pulmonar)'  artery. 
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The  causes  of  this  condition  are  given  as  excessive  labor  and 
short  rations  with  excesses  in  alcohol  and  tobacco.  The  prognosis 
is  said  to  be  unfavorable  and  the  condition  is  liable  to  result  in 
permanent  dilatation.  There  are  no  records  of  post-mortem  ex- 
amination  of  cases  of  this  nature. 


SECTION  VI. 

* 

CONGENITAL  MALPOSITIONS  AND  MALFORMATIONS 
OF  THE  HEART. 


MALPOSITIONS. 

The  simplest  form  is  dextrocardia,  in  which  the  heart  occupies 
the  right  side  of  the  chest.  In  this  condition  there  is  frequently 
transposition  of  all  the  viscera.  The  heart  may  also  occupy  a  posi- 
tion nearer  the  median  line  than  normal,  a  situation  peculiar  to 
fcEtal  life.  In  this  instance  it  is  called  mcsocardia.  According  to 
Peacock,  the  heart  has  been  found  in  very  rare  instances  lying  in 
a  transverse  or  antero-posterior  position. 

Another  variety  of  displacement  is  that  termed  ectopia  cordis,  or 
external  displacement.  In  this  condition  the  sternum  is  deficient 
in  development  and  is  divided  vertically,  leaving  the  heart  exposed 
beneath  the  integument.  There  are  three  forms  :  ectopia  cordis,  or 
cctocardia  pectoralis,  in  which  the  organ  lies  in  front  of  the  chest ; 
ectocardia  abdominalis,  in  which  it  lies  in  the  abdominal  cavity  ;  and 
cctocardia  cephalica,  in  which  it  lies  at  the  root  of  the  neck. 

MALFORMATIONS. 

The  heart  may  be  entirely  absent  constituting  the  condition  called 
acardia,  or  it  may  be  too  large  or  too  small  or  defective  in  parts. 

MALFORMATION.S  OF  THE  Seffum. — The  septum  between  the  auri- 
cles and  ventricles  may  be  absent,  forming  two  chambers,  or  cor 
biloctdaris,  or  it  may  be  lacking  between  the  two  ventricles,  forming 
three  chambers.  More  frequently  there  is  a  simple  perforation 
from  incomplete  development  which  is  generally  observed  in  the 
posterior  portion  of  the  interventricular  septum.  These  deformities 
are  frequently  accompanied  by  obstruction  of  the  conus  arteriosus 
of  the  right  ventricle  and  of  the  pulmonar>'  artery. 


342         MALPOSITIONS  AND  MALFORMATIONS: 


MALFOR.MATIONS  OF  THE  CHAMBERS. — The  chambers  of  the  heart 
may  show  congenital  diminution  or  increase  in  size.  The  ventri- 
cles may  undergo  dilation  and  hypertrophy  ;  the  latter  usually  pre- 
dominates. Hypertrophy  of  the  right  ventricle  is  one  of  the  most 
frequent  anomalies,  the  walls  show  increased  thickness  with  de- 
crease in  the  size  of  the  chambers  and  the  muscular  substance  dis- 
tinct proliferation  with  occasional  interstitial  changes.  The  right 
auricle  may  be  dilated  to  an  excessive  degree.  Decrease  in  cither 
of  the  auricular  chambers  may  also  be  observed  with  decrease  In 
the  corresponding  ventricles. 

Malfokmations  of  the  Endocardium.- — The  membrane  may 
show  the  evidences  of  a  fortal  endocarditis.  It  may  be  roughened, 
thickened  and  studded  with  vegetations. 

A  peculiar  feature  is  the  presence  of  nodules  attached  to  the 
borders  of  the  valves.  These  are  small,  fibroid  bodies  covered  with 
endocardium.  Free  bodies  arc  also  found.  They  are  small,  dark 
and  splicroidal  in  shape  and  almost  the  size  of  a  millet  seed.  They 
resemble  coagula  and  have  been  called  ha:mato-nodulcs.  They  are 
covered  with  a  membrane  like  the  endocardium.  These  peculiar 
bodies  are  found  in  still-born  children  and  sometimes  in  others  where 
they  have  been  discovered  some  days  and  even  years  after  birth. 

Malformations  of  the  chorda;  tendine^  also  occur.  The  cords, 
for  example,  cross  a  ventricle  and  may  be  attached  to  a  valve. 
L"^nder  these  conditions  a  musical  murmur  may  develop.  The 
condition  thus  far  has  only  been  observed  in  the  left  ventricle, 

Malformations  of  the  Valves. — The  segment  of  the  valves 
may  show  numerical  discrepancies,  especially  those  of  the  aortic 
and  pulmonary,  the  most  frequent  being  two  segments.  Super- 
numerary segments  are  usually  rudimentarj^and  are  more  frequently 
observed  at  the  pulmonary  orifice.  Deficiencies  in  the  segments,  on 
the  other  hand,  are  more  common  at  the  aortic  orifice.  Narrowing 
of  the  great  vessels  is  often  an  accompaniment  of  these  deformities. 

Fenestration  of  the  valves  may  occur.  Generally  the  opening  is 
near  the  margin.  Fusion  of  the  valves  is  found  as  the  result  of 
ftetal  endocarditis.  The  segments  of  the  pulmonary  valve  may  be- 
come agglutinated  and  project  like  a  funnel  into  the  vessel.  The 
auriculo-ventricular  valves  may  also  show  anomalies,  but  these  are 
less  frequent. 
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Anomalies  of  the  Great  Vessels. — The  aorta  and  pulmonary 
arter>^  may  sometimes  be  found  in  abnormal  situations.  They  may 
both  communicate  with  either  ventricle  or  with  both,  or  the  aorta 


Frc.  35. — Congenita!  iinei|Ufll  development  of  the  cusps  of  [be  aortic  vaUx  with  no 

evidence  of  endocarditis  or  atheroma  of   tlie  valve  itself.       Some  atheroma  alwve  the 

valFc.     The  central  cusp  in  the  illystration  measured  2.5  cm,  and  each  of  ihe  othcn 

1  cm.     This  condition  led  to  insufficiency  of  the  valve  followed  by  hypertrophy  and  dila- 

ilion  of  the  left  vetitricle. 


may  arise  from  the  right  ventricle  and  the  pulmonary  arter>'  from 
the  left.     The  trunks  of  the  vessels  may  also  show  departure  from 
the  normal  either  in  diminution  in  size  or  in  complete  absence. 
Defects  in  the  pulmonary  artery  are  among  the  most  common  of 
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congenital  malformations.  Its  orifice  may  be  constricted  by  agglu- 
tination of  the  valve  segments,  which  may  form  a  funnel-shaped 
body  which  protrudes  into  the  vessel.  In  some  instances  tlie  vessel 
is  entirely  obliterated  and  ends  in  a  cul-de-sac. 

Narrowing  of  the  pulmonary  artery  is  also  common.  It  Is  fre- 
quently accompanied  by  patency  of  the  foramen  ovale  and  some- 
times by  the  absence  of  the  ductus  arteriosus.  The  right  ventricle, 
under  these  conditions,  is  alw^ays  found  hypertrophied  and  dilated. 
In  some  cases  the  whole  extent  of  the  pulmonar>'  artery  is  smaller 
than  normal.  When  the  pulmonary  artery  is  absent  or  closed  and  the 
ductus  arteriosus  remains,  the  circulation  finds  its  way  from  the  aorta 
through  the  duct  into  the  branches  of  the  pulmonary  artery.  When 
the  duct  is  closed  the  bronchial  arteries  carry  the  blood  to  the  lungs. 

The  aorta  may  be  abnormally  small  or  large,  but  it  docs  not  dis- 
play defects  so  frequently  as  does  the  pulmonary  arter>'.  The  ori- 
fice may  become  occluded  or  entirely  obstructed  by  fusion  of  the 
valve.     The  former  is  more  common. 

Smallness  or  contraction  of  the  aorta  is  attended  with  decided 
hypertrophy  of  the  left  ventricle  with  high  tension,  which  may  be 
followed  by  dilatation.  Murmurs  are  heard,  generally  systolic  in 
character. 

The  ductus  arteriosus  sometimes  remains  patent.  When  one  end 
only  is  closed  the  other  is  found  in  connection  with  the  pulmonary 
artery.  In  cases  where  the  duct  remains  permanently  open  the 
blood  finds  it  way  from  the  aorta  to  the  pulmonar).'  artery,  and  by 
the  increased  pressure  thus  caused  leads  to  dilatation  and  hyper- 
trophy of  the  rit^ht  ventricle. 

etiology  and  Morbid  Ai!iatomy.--Congenita]  anomalies  of 
the  heart  arc  the  result  of  arrested  or  per\^erted  development  and 
of  foetal  endocarditis.  The  manner  in  which  morbid  developmental 
influences  affect  the  growing  embryo  is  shrouded  in  myster}'  and, 
in  consequence,  is  more  or  less  the  subject  of  speculation.  Inter- 
esting experiments  have  been  made  by  Geoffroy-Saint  Hilaire  and 
Fere.  The  former,  near  the  middle  of  the  last  century,  took  incu- 
bated hen's  eggs,  shook  some  violently  and  coated  others  with  var- 
nish.   The  results  were  arrested  developments  and  malformations.* 


4 


*  Htftoife  Gcnerftk  el  Farticulien:  des  Anomalies  de  !' organization  chcz  Hommes 
%  Animaux,  par  M    twuicjrc  (leoffroy-Saint  HiUire,  Bruxcllc*,  1837. 
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More  recently  Fere*  injected  pathogenic  germs  into  incubating 
eggs  and  also  succeeded  in  producing  malformations.  These  re- 
sults point  to  the  conclusion  that  mechanical  interference  with  the 
growth  of  the  embryo  and  disease  produce  similar  effects. 

Ballantynef  in  commenting  upon  the  results  of  these  experi- 
ments, together  with  those  of  other  observers  in  the  line,  such  as 
Dareste  and  Lombardini,  says  that  substances  which  act  as  the 
cause  of  disease  in  extra-uterine  life  and  in  late  intra-uterine  life, 
act  as  the  cause  of  monstrosities  in  early  intra-uterine  life.  The 
same  causes  act  in  both  periods,  but  when  the  body  is  performing 
its  functions  they  lead  to  disease,  and  when  it  is  in  the  process  of 
formation  they  produce  teratological  eflects.  Teratolog}'-,  he  con- 
siders, is  the  pathology  of  the  embryo. 

Peacock,  who  had  made  extensive  research  in  the  line  of  con- 
genital anomalies  of  the  heart,  says  that  the  morbid  influences  which 
affect  the  organ  during  foetal  life  exert  their  power  to  arrest  or  pre- 
vent development  at  different  periods,  so  that  up  to  the  time  the 
power  is  experienced  the  heart  maintains  its  normal  form.  He  ac- 
cordingly divided  the  subject  into  four  classes  as  follows  ; 

1.  Those  in  which  the  retardation  of  development  takes  place  at 
such  an  early  period  of  fcctal  life  that  the  heart  remains  in  a  rudi- 
mentary  form  consisting  of  two  or  three  chambers,  primitive  arte- 
rial trunks  and  imperfect  aorta  and  pulmonary  artery. 

2.  Those  in  which  the  development  suffers  interference  at  a  later 
date  when  the  auricles  and  ventricles  arc  well  advanced,  but  not 
necessarily  perfect,  and  the  aorta  and  pulmonary  artery  have  almost, 
or  entirely,  reached  completion.  In  these  cases  with  defective  sep- 
aration of  the  ventricles  and  auricles  there  is  constriction  or  total 
obliteration  of  the  arterial  or  auriculo-vcntricular  passages  with 
malposition  of  the  aorta  and  pulmonary  artery. 

3.  Those  in  which  development  is  arrested  in  the  advanced  stages 
of  fcetal  life,  when  evolution  of  the  auricles,  venlricles,  septum  and 
great  vessels  has  become  cunipleted^  but  defects  remain  which  in- 
terfere with  growth,  the  heart  not  undergoing  the  change  which  it 
should  at  birth.      In  such  cases  premature  closure  of  the  foramen 


•  Comp.  Rend.  Seances  et  Mcmoires  de  la  Soclete  de  Biologic,  Ch.  Fin^,  I'aris,  1893- 

1895. 

■jr  J,  \V.  Ballantyne,  M.D.,  Pnediatrics,  New  York  and  ]x>ndon,  1896,  vol,  i. 
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ovale,  deficiencies  of  the  ductus  arteriosus  and  obstruction  at  the 
auriculo-ventricular  orifices  are  found. 

4.  Those  in  which  there  are  deformities  of  the  valves  or  vessels 
which,  while  not  necessarily  the  immediate  cause  of  disease,  may 
prove  at  some  future  time  to  be  the  bases  of  various  organic  lesions 
and  disease  processes,* 

Foetal  endocarditis  probably  is  a  more  active  factor  in  the  causa- 
tion of  congenital  anomalies,  especially  those  of  the  valves  and  ori- 
fices,  than  is  generally  supposed.  It  leads  to  change  in  a  manner 
similar  to  that  which  occurs  in  antenatal  life,  except  that  the  seat 
of  the  process  is  usually  in  the  right  side  of  the  heart.  This  is 
due  to  the  greater  activity  of  the  fa?tal  circulation  on  that  side  of 
the  organ  and  the  flow  of  blood  rich  in  oxygen  from  the  placenta. 
The  structural  changes  in  the  valves  are  of  a  slow  sclerotic  nature 
and  are  of  various  forms,  thickening,  contraction,  fusion  of  the 
cusps,  and  induration  and  contraction  of  the  chorda?  tcndinca.\ 

Anders  calls  attention  to  the  small,  round  bodies,  "nodules  of 
Albini,"  normally  present  on  the  mitral  and  tricuspid  valves  which 
must  not  be  mistaken  for  pathological  vegetation. 

Any  of  tlic  valves  may  be  affected,  but  in  the  greater  proportion 
of  cases  of  congenital  endocarditis  which  live,  the  lesion  is  at  the 
pulmonary  orifice.  Pulmonary  stenosis  is  the  most  frequent  valvu- 
lar defect,  and  is  the  commonest  foVm  of  congenital  heart  disease 
found  in  children  who  survive  infancy.  It  is  usually  attended  with 
stenosis  of  the  con  us  arteriosus  of  the  right  ventricle  and  patency 
of  both  the  ductus  arteriosus  and  foramen  ovale.  In  some  cases 
complete  stenosis  of  the  pulmonary  and  tricuspid  orifices  occurs. 

Obstruction  and  insufficiency  may  likewise  be  observed  at  the 
tricuspid  orifice,  and  sometimes  accompany  similar  conditions  of 
the  pulmonary  orifice.  Aortic  lesions  are  rare  and  mitral  more  so, 
the  latter  is  generally  associated  with  tricuspid  stenosis. 

Heredity  is  an  important  feature  in  the  development  of  cardiac 
anomalies  and  it  is  not  uncommon  to  observe  several  infants  in  one 
family  bom  with  these  defects.  In  such  cases  syphilis  is  some- 
times an  element. 


♦  T.  B.  Peacock,  M.D.,  Dictionary  of  Medicine,  Richard  Quain,  M.D.,  New  York, 
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As  regards  the  sex,  male  infants  are  more  prone  to  cardiac  mal- 
formations than  females. 

Symptoms. — Congenital  anomalies  of  the  heart  are,  as  a  rule, 
attended  with  striking  phenomena.  In  rare  and  isolated  cases  cer- 
tain abnormal  conditions,  however,  such  as  perforate  septum,  may 
remain  latent,  being  discovered  only  on  post-mortem  examination, 
sometimes  after  a  life  of  many  years. 

The  several  forms  of  malformations,  notwithstanding  their  varia- 
bility, are  attended  with  the  same  general  symptoms.  This  is  due 
to  the  fact  that  in  spite  of  their  anatomical  differences  they  lead  to 
similar  results. 

Of  all  the  symptoms,  cyanosis  is  the  most  prominent.  From  its 
intensity  the  expression  morbus  cceruleus,  or  blue  disease,  has  been 
applied  to  the  condition.  The  face,  lips,  tongue,  as  well  as  the  ex- 
tremities, are  all  of  that  dead  bluish  tint  which  indicates  excess  of 
carbonic  acid  in  the  blood.  Crying  or  coughing  greatly  aggravates 
the  condition.  When  the  defect  is  slight  it  may  not  be  apparent  at 
birth  or  it  may  only  be  apparent  when  the  infant  cries.  In  older 
children  any  exertion  greatly  increases  the  blueness  of  the  skin. 
Convulsions  may  attend  coughing  or  exertion. 

Breathlessness  is  another  prominent  symptom.  It  may  be  absent 
at  first,  but  effort  of  any  kind  will  cause  it  to  be  excessive.  Club- 
bing of  the  fingers  and  toes  with  arching  of  the  nails  is  commonly 
observed. 

In  addition  to  the  bluish  tint  the  countenance  shows  other  de- 
partures from  the  normal ;  there  is  undue  prominence  of  the  lips 
and  nostrils  and  dulness  of  expression.  Ophthalmoscopic  exam- 
ination discovers  some  duskiness  of  the  retina  with  tortuosities  of 
the  veins.  Haemorrhages  from  the  mucous  surfaces  are  not  un- 
common and  occasionally  there  is  a  transudation  into  the  subcuta- 
neous tissues  and  serous  cavities.  The  surface  of  the  body  is  cold, 
especially  that  of  the  extremities.  The  patient  also  shows  decided 
sensitiveness  to  cold.  Extreme  arching  of  the  chest  over  the  re- 
gion of  the  heart  is  observed  in  some  instances.  In  older  children 
the  mind  is  torpid  and  mental  development  slow.  Such  children 
are  taught  with  diflficulty.  Notwithstanding  the  embarrassment  of 
the  circulation,  dropsical  symptoms  are  rarely,  if  ever,  apparent. 

While  symptoms  and  signs  characteristic  of  individual  malfor- 
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mations  are,  as  a  rule,  entirely  absent,  and  differentiation  impossible, 
there  is  a  certain  proportion  of  cases  which  sometimes  presents 
special  features. 

Simple  transposition  of  the  heart  to  the  right  is  not  attended  with 
any  signs  or  symptoms  other  than  transposition  of  the  normal 
characteristics.  Acardia  and  ectopia  need  scarcely  be  more  than 
mentioned. 

Lesions  of  the  Pulmonary  Valve— In  the  case  of  pulmonary 
obstruction  there  may  be  a  small,  empty  pulse,  a  thrill  over  the 
base  of  the  heart,  enlargement  of  the  area  of  cardiac  dulness  to 
the  right,  a  loud,  generally  rough  systolic  murmur  heard  with  its 
point  of  maximum  intensity  in  the  second  intercostal  space  and 
widely  propagated  over  the  thorax  anteriorly  and  posteriorly. 

Pulmonary  incompetence  is  usually  associated  with  obstruction. 
Its  presence  may  be  recognized  by  a  diastolic  thrill  at  the  base  of 
the  heart  with  its  maximum  intensity  along  the  edge  of  the  sternum 
about  the  level  of  the  third  intercostal  space  or  fourth  costal  carti- 
lage. This  murmur  is  sometimes  high  pitched  and  not  generally 
diffused.     It  is  heard  downward  as  far  as  the  ensiform  cartilage. 

LusioNs  OP  THE  Right  ALrRicuLo-VENTRicuLAR  Orifice. — Tri- 
cuspid deficiencies  are  not  as  frequent  nor  are  they  attended  with 
such  marked  symptoms  of  circulatory  embarrassment  as  those  of 
the  pulmonary  orifice.  There  is  less  cyanosis  and  breathlessness 
and  often  absence  of  clubbing  of  the  fingers.  The  signs  which  are 
most  noticeable  are  a  heaving  impulse  in  the  epigastrium,  increase 
in  the  area  of  cardiac  dulness  to  the  right  and  the  presence  of  a 
murmur.  If  obstructive,  it  is  presystoh'c  with  a  distinct  thrill  in 
the  region  of  the  ensiform  cartilage  ;  if  regurgitant,  it  is  systolic. 

Lesions  uf  the  Lei-t  Auriculo-Ventricular  Orifice. — ^In 
some  instances  there  may  be  congenital  smallness  of  the  aorta  or 
of  the  arterial  system,  or  fcetal  endocarditis  may  affect  the  aortic 
valves.  In  these  cases  obstruction  may  occur  attended  with  patency 
of  the  ductus  arteriosus.  The  left  ventricle  may  be  hypertrophied. 
Mitral  obstruction  may  also  be  observed. 

Congenital  contraction  of  the  aorta  is  attended  with  a  bruit,  oc- 
casionally by  di.  frcmis semen t  caiaire.  It  is  heard  \\\\X\  its  maximum 
degree  of  intensity  at  the  base  and  in  close  proximity  to  the  ster- 
num.    It  is  systolic  in  character  and  is  accompanied  with  increase 
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in  the  area  of  dulness  from  hypertrophy  of  the  left  ventricle.  The 
pulse  is  hard  and  small,* 

Lesions  of  the  Auricular  Septum. — A  patent  foramen  ovale 
or  other  opening  in  the  auricular  septum  may  exist  without  causing 
cyanosis,  provided  valvular  lesions  are  absent.  Post-mortem  exam- 
ination has  disclosed  the  presence  of  such  anomalies  in  persons 
who  have  lived  to  advanced  age. 

In  new-born  infants,  if  the  lungs  arc  only  partly  expanded  a  por- 
tion of  the  blood  which  normally  should  flow  into  the  pulmonary 
circulation  passes  directly  from  the  right  heart  to  the  left  through 
the  foramen  ovale.  Bronchitis  may  have  a  decided  effect  on  retard- 
ing  the  closure  of  the  valve.  There  is  always,  however^  a  fair  hope 
that  if  the  child  remains  free  from  pulmonary  complications  the 
vah^e  may  close. 

The  foramen  is  usually  open  when  there  is  stenosis  of  the  pul- 
monary or  tricuspid  orifices.  The  murmur  produced  is  audible  at 
the  base  of  the  heart,  both  anteriorly  and  posteriorly. 

Peculiar  features  may  sometimes  be  obscr\'ed,  for  example,  if 
mitral  insufficiency  is  present  in  addition,  there  may  be  venous  pul- 
sation in  the  neck,  or  there  may  be  cerebral  embolism  caused  by 
thrombosis  of  one  of  the  femoral  veins,  the  thrombus  passing 
through  the  foramen  ovale. 

Lesions  of  the  Ventricular  Septum. — ^Deficiencies  of  this  na- 
ture are  usually  found  associated  with  pulmonary  obstruction  or 
when  the  aorta  arises  from  both  ventricles,  or  where  there  is 
transposition  of  the  great  vessels. 

The  physical  signs  of  ventricular  septal  defects  are  enlargement 
of  the  area  of  cardiac  dulness  to  the  right  and  a  systolic  murmur 
at  the  fourth  left  costal  cartilage.  The  murmLir  has  been  described 
as  loud  and  rough,  replacing  the  first  sound  and  heard  with  its 
greatest  intensity  over  the  lower  part  of  the  sternum.  It  is  also 
heard  in  the  axilla  and  posteriorly.  But  on  account  of  the  frequent 
association  of  other  lesions,  the  signs  peculiar  to  ventricular  septal 
deformities  are  rarely  observed. 

Persistence  of  the  Ductus  Akterjosus, — As  a  single  lesion, 
this  is  extremely  rare,  but  in  association  with  other  forms  of  con- 
genital anomalies  it  is  not  uncommon. 

♦  Dijeases  of  Children.  Henry  A»hby,  M.D.,and  G.  A.  Wright,  M.D.,  London,  1S89; 
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The  cbaracteristic  physical  signs  are  dulness  on  percussion  to  the 
n'ght,  a  fullness  almost  an  inch  from  the  border  of  the  sternum  in 
the  second  left  intercostal  space,  a  thrill  on  palpation  and  a  mur- 
mur on  auscultation  in  the  same  locality-.  The  latter,  however,  is 
heard  best  posteriorly  at  the  left  of  the  spinal  column  on  a  level 
with  the  third  or  fourth  dorsal  vertebra. 

The  murmur  is  late  systolic,  high  pitched,  prolonged,  and  is 
louder  on  deep  inspiration.  There  is  also  accentuation  of  the  second 
pulmonic  sound  from  increased  blood^pressure  in  the  pulmonary 
artery. 

Some  writers  mention  interference  with  the  voice  from  pressure 
of  an  aneurysmal  dilatation  of  the  duct  on  the  left  recurrent  laryn- 
geal nerv^c 

Diagnosis. — Generally,  tliere  is  no  difficulty  in  recognizing  the 
presence  of  congenital  malformations  of  the  heart.  Persistent  cy'a- 
nosb  aggravated  by  crying  or  coughing  in  the  newly  born  infant 
docs  not  leave  much  doubt.  Diflerentiation  of  the  lesion,  how- 
ever, is  quite  a  different  matter  and  practically  it  is  frequently  im* 
possible,  as  distinctive  physical  signs  are  absent  in  the  greater  pro- 
portion of  cases. 

In  those  lesions  of  the  heart  in  the  adult  which  are  of  congenital 
origin,  it  is  difficult  or  often  impracticable  to  recognize  the  fact  that 
the  starting-point  is  a  congenital  defect.  Such  a  source  should  be 
regarded  as  possible  when  there  is  disease  of  the  tricuspid  and  pul- 
monary valves. 

Prognosis.^ — ^The  outlook  is  grave.  The  duration  of  life  varies 
according  to  the  degree  and  nature  of  the  deformit>\  When  the 
heart  is  in  a  more  or  less  rudimentary^  condition  life  is  possible  for 
only  a  few  hours,  or,  at  most,  a  few  days.  In  transposition  of  the 
aorta  and  pulmonary''  artery,  the  foramen  ovale  and  ventricular 
septum  remaining  open,  life  may  be  prolonged  for  a  few  months. 
In  mild  defects  patients  may  reach  maturity  or  even  advanced  age. 

Peacock  gives  the  following  as  illustrating  the  possibility  of  via- 
bility.  In  constriction  of  the  pulmonary  artery  without  other 
abnormalities,  cases  are  on  record  in  which  forty  or  sixty-three 
years  were  attained.  When  the  foramen  ovale  was  open  and  the 
pulmonary  orifice  decreased,  one  patient  lived  to  forty  and  one  to 
fifty-seven  years  of  age.     In   the  instance  of  defecb've  ventricular 
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septum  nine  patients  lived  to  between  twenty  and  thirty  years  of 
age,  with  patency  of  the  ductus  arteriosus,  some  lived  from  thirteen 
to  nineteen  years,  but  the  greater  proportion  died  much  younger. 
Gibson,  however,  mentions  two  cases  living  to  the  age  of  twenty- 
three  and  twenty-six  years  respectively.  With  atresia  of  the  pul- 
monary artery  or  orifice  few  live  longer  than  two  years.* 

Treatment. — ^The  management  of  congenital  malformations  which 
permit  of  viability  is  chiefly  hygienic.  The  surface  of  the  body 
should  be  kept  warm,  the  diet  nutritious  and  easily  digested.  In 
the  case  of  infants,  care  should  be  taken  to  avoid  exposure  to  any 
of  the  infectious  diseases  of  childhood.  In  all  instances  when  pos- 
sible the  patient  should  live  in  a  dry,  mild  equable  climate  and  in 
the  open  air  as  much  as  possible. 

In  the  case  of  adults  the  same  general  line  of  treatment  should 
be  followed  as  in  the  instances  of  valvular  disease. 


T.  B.  Peacock,  M.D.,  Dictionary  of  Medicine,  Richard  Quain,  M.D.,  New  Yorlf,l883. 
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DISEASES  OF  THE  AORTA. 

While  the  aorta  is  subject  to  the  same  morbid  processes  as  other 
arteries,  its  structure,  the  amount  of  blood- pressure  to  which  it  is 
subjected,  and  its  anatomical  relations  lend  especial  importance  to 
the  consideration  of  the  diseases  which  affect  it.  The  coatings 
which  compose  the  walls  of  the  aorta,  as  in  other  vessels,  are  three 
in  number,  but  differ  in  the  following  respects  :  The  intima  is  much 
thicker  from  the  presence  of  muscular  cells,  and  more  connective 
tissue  and  elastic  fibre  arranged  in  laminae ;  the  middle  coat  is 
for  the  most  part  made  up  of  connective  tissue  and  yellow  elastic 
fibre,  instead  of  unstriped  muscular  fibre,  and  the  outer  coat  or  ad- 
ventitia  is  much  thinner  than  that  of  the  smaller  vessels.  These 
features  render  the  aorta  stronger  and  more  elastic,  at  the  same 
time  less  contractile. 

From  its  relation  to  the  heart  it  will  be  seen  that  it  is  subject  to 
a  great  amount  of  stress  from  the  blood-pressure,  and  that  this  is 
not  equal,  being  greater  at  the  greater  curvature. 

The  diseases  which  affect  the  aorta  are  acute  aortitis,  chronic 
aortitis  or  arterio-sclerosis  and  atheroma  and  aneurysm.  Invasion 
of  the  walls  by  pyogenic  organisms,  resulting  in  suppuration,  may 
also  occur,  but  is  very  rare.  This  condition  is  part  of  a  general 
sepsis,  and  cannot  be  recognized  during  life.  The  aorta  may  also 
become  involved  by  extension  of  ulcerative  endocarditis,  but  by  far 
the  most  frequent  changes  are  those  of  arterio-sclerosis. 

AOUTE  AND  SUBACUTE  AORTITIS. 

Acute  aortitis  is  a  rare  disease.  It  may  occur  in  the  course  of 
an  acute  general  disease  of  which  it  forms  an  essential  part,  or  in- 
dependently, unaccompanied  by  evidences  of  any  acute  general 
affection.  It  is  a  matter  of  some  doubt  in  the  latter  instance 
whether  it  ever  arises  primarily  in  a  previously  healthy  aorta,  as 
evidence  points  rather  to  its  being  an  acute  process  engrafted  upon 
a  chronic  inflammation. 
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etiology. — The  causation  is  not  always  dear.  Traumatism 
and  extension  of  inflammation  from  neighboring  structures,  as  the 
pericardium  and  mediastinal  tissues  are  probably  the  more  fre- 
quent sources.  Acute  infections,  such  as  rheumatism,  endocarditis, 
scarlet  fever,  smal!-pox  and  typhoid  fever,  have  been  followed  by 
acute  aortitis  and  furnish  types  of  affections  wherein  it  may  consti- 
tute part  of  the  general  condition.  Its  association  with  influenza 
has  been  noted  by  Sansom  and  Fiessinger,  and  with  tuberculosis 
by  Huchard.  Occurring  independently  of  general  disease,  a  pre- 
existing chronic  aortitis  is  almost  invariably  present.  In  this  form 
the  source  of  the  acute  process  is  doubtless  cither  endocarditis, 
pericarditis,  pleurisy,  pneumonia  or  nephritis.  Pregnancy  and  par-^| 
turition,  it  is  said,  have  also  been  complicated  with  acute  aortitis.  ^^ 
The  causes  may  be  summed  up  as  consisting  of  infections  and  toxi- 
cants. 

Morbid  Anatomy. — The  aorta  is  generally  enlarged,  assuming 
a  more  or  less  fusiform  appearance.  There  may  be  evidences  of 
arterio-sclerosis  except  in  cases  arising  in  the  course  of  acute  gen- 
eral disease.  On  the  inner  surface  of  the  aorta  there  are  a  number 
of  translucent  patches,  bluish-white  in  color;  and  soft  in  structure 
in  the  earlier  stages  and  yellowish-gray  and  firm  in  the  later.  Pass- 
ing the  fingers  over  the  surface  these  patches  will  be  observed  to 
present  slight  elevations  with  intervening  depressions.  They  arise 
from  a  fluid  exudation  into  the  intima,  containing  round  and  oval 
cells  which  also  involve  the  elastic  fibres  of  the  media.  The  changes  i 
are  successive,  some  appearing  as  recent  formations,  others  as  late,^^| 
These  changes  arc  generally  situated  in  the  ascending  and  trans-  ' 
verse  portions  of  the  aorta,  leaving  the  aortic  valve  frcCj  and  may 
become  the  starting-points  of  chronic  degeneration  and  undergo 
fatty  metamorphosis  and  calcareous  infiltration.  They  may  also  be 
situated  at  the  juncture  of  the  great  arteries  (carotid  and  innomi- 
nate) with  the  aorta  sometimes  surrounding  their  orifices  in  a  circlet, 
so  as  to  encroach  upon  their  lumena.  Narrowing  of  the  coronary 
arteries  may  likewise  be  observed  from  the  inflammatory  changes, 
Sometimes  the  process  is  confined  to  the  neighborhood  of  these 
vessels. 

Abrasions    or    ulcerations    are    occasionally  found  which    may 
prove  the  source  of  embolism.     In  some  cases  the  intima  is  blood- 
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stained.  This  may  be  due  to  rupture  of  a  nutrient  artery  or  to 
post-mortem  staining  from  the  coloring  matter  of  the  blood.  Not 
infrequently  the  patches  may  be  stained  almost  black.  The  media 
and  adventitia  become  thickened  by  round  or  flat-celled  infiltra- 
tion and  lose  their  resiliency.  They  also  show  the  presence  of 
newly  formed  blood-vessels  with  intra-ccllular  hsemorrhages.  In 
some  cases  the  adjacent  pericardial  structure  shares  in  the  process 
constituting  a  peri-aortitis.  A  very  important  result  of  these 
changes  is  the  implication  of  nerve  filaments  of  the  cardiac  ganglia 
which  surround  the  aorta,  which  may  prove  the  source  of  an- 
gina pectoris,  and  in  verj'  rare  instances  of  pleurisy. 

Under  the  microscope  the  patches  are  seen  to  be  made  up  of  a 
small  and  large  cell  infiltration  which  involves  the  superficial  layers 
of  the  internal  coat.     The  middle  coat  is  also  infiltrated  with  cells. 

Symptoms.— While  there  arc  a  certain  group  of  symptoms 
which  may  be  said  to  characterize  acute  aortitis,  in  many  instances 
the  affection  either  remains  latent,  giving  no  positive  evidence  of  its 
presence,  or  is  totally  obscured  by  the  disease  of  which  it  consti- 
tutes a  part.  The  latter  is  especially  liable  to  be  the  case  when  as- 
sociated with  endocarditis,  pneumonia  and  pleurisy,  more  especially 
the  latter. 

The  symptoms  which  are  said  to  characterize  acute  aortitis  when 
the  disease  is  manifest  are  dyspncea  of  a  somewhat  peculiar  t>^pe,  in 
that  inspiration  is  long  and  painful  and  expiration  short.  It  is  usu- 
ally evidenced  only  by  exertion,  but  occasionally  may  appear  in 
paroxysms  without  effort  There  also  is  a  sense  of  weight  and  con- 
striction in  the  praecordial  region.  Sometimes  there  is  a  sensation 
of  a  lump  in  the  throat  like  globus  hystericus.  Generally,  the  pa- 
tient is  unable  to  assume  a  recumbent  position.  Cough  is  occasion- 
ally present.  The  praecordial  distress  may  give  place  to  severe  pain 
which  may  be  of  the  most  agonizing  character.  It  is  described  as 
a  burning  or  tearing  beneath  the  sternum,  apparently  in  the  region 
of  the  arch  of  the  aorta,  and  is  transmitted  to  the  back  down  the 
spine  and  arm.  Tenderness  may  be  present  to  the  left  of  the  ster- 
num in  the  first,  second  and  third  intercostal  spaces.  Vertigo  may 
sometimes  be  experienced  and  persistent  insomnia  may  prove  a 
source  of  much  distress.  Dysphagia,  which  apparently  has  some 
relation  to  the  proximity  of  the  aorta  to  the  oesophagus,  is  not  un- 
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common.  Symptoms  of  indigestion  are  generally  present  in  most 
instances,  being  those  of  nausea,  meteorism  and  sometimes  vom- 
iting. 

The  countenance  of  the  patient  with,  acute  aortitis  is  expressive 
of  great  anxiety.  There  is  usually  paleness  of  yellowish  or  leaden 
hue.  The  extremities  are  cold  and  there  may  be  slight  pitting.  As 
a  rule,  there  is  no  elevation  of  temperature  unless  the  affection  is 
part  of  a  general  process  attended  with  fever. 

Forcible  pulsation  of  the  carotids  is  said  by  some  obser\xrs  to  be 
present  in  certain  cases.  A  more  vigorous  pulsation  of  the  right 
subclavian  than  of  the  left  has  been  noted,  due,  it  has  been  sug- 
gested^  to  previous  endocarditis.  Potain  has  called  attention  to 
an  upward  displacement  of  the  subclavian  arteries,  so  that  they 
can  be  felt  in  the  hollow  above  the  clavicle,  this  sign  being  more 
marked  in  the  right  subclavian.  The  cause  of  this  phenomenon  is 
doubtless  due  to  the  enlargement  of  the  aorta  and  the  consequent 
uplifting  of  its  branches. 

Physical  Signs. — Inspection  shows  no  change  in  the  praecordial 
region  unless  the  case  is  one  which  has  followed  a  condition  of  ar- 
terio'sclcrosis,  when  it  is  usual  to  observe  the  apex  impulse  dis- 
placed downwards  and  outwards.  Paipatum  shows  increase  of  in-  ^ 
tensity  and  prolongation  of  the  impulse,  if  seen  in  the  early  stages ;  ( 
later  the  condition  is  one  of  weakness.  Pcrcnssion  in  many  in- 
stances reveals  some  increase  in  the  area  of  dulness.  Auscultation 
simply  shows  intensification  of  the  second  aortic  sound.  A  soft 
systolic  murmur  may,  however,  accompany  the  first  sound  in  the 
aortic  area  and  a  diastolic  aortic  murmur  may  develop  in  the  more 
advanced  stage. 

Diagnosis. — Clinicany.  acute  aortitis  is  seldom  recognized  dur- 
ing hfe,  and  the  symptoms  which  are  described  as  attending  it. 
namely,  pain  in  the  aortic  region,  the  signs  of  aortic  disease  and 
dyspntea,  belong  to  other  conditions  as  well,  and  are  in  no  way 
characteristic.  Walshe  suggests  that  pain,  the  presence  of  a  thrill-  B 
ing  pulsation  in  the  course  of  the  vessel,  with  an  arterial  murmur 
transmitted  along  the  spine  not  attributable  to  a  murmur  of  the 
aortic  or  mitral  valves,  indicates  acute  aortitis,  but  it  is  needless  to 
say  these  conditions  may  be  simulated  by  other  affections  except 
as  to  the  arterial  murmur.     The  presence  of  septic  symptoms  sug- 
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gests  suppurative  aortitis,  and  of  embolism,  ulceration.  Sudden 
c}'anosi$  and  death  point  to  rupture  of  the  aorta. 

With  such  a  limited  clinical  knowledge  it  is  e\ident  that  the  dif- 
ferential diagnosis  must  be  more  or  less  presumptive.  The  diseases 
which  would  seem  most  likly  to  be  the  source  of  confusion  when 
acute  aortitis  is  recognizable  are  angina  pectoris  and  hysteria. 

The  pain  of  aortitis  closely  resembles  that  of  true  angina,  but 
may  be  distinguished  by  its  incessant  character ;  it  is  remittent  and 
paroxysmal,  but  never  entirely  ceases.  From  hysteria,  aortitis  may 
be  differentiated  by  the  persistent  presence  of  the  constriction  pain 
in  the  aortic  region »  by  the  absence  of  any  inclination  to  move 
about,  which  is  especially  more  or  less  pronounced  in  hysterical 
conditions,  and  by  the  expression  of  the  countenances  which  shows 
greater  distress  and  a  more  decided  pallor.  The  numerous  pro- 
tean symptoms  of  hysteria  are  also  absent. 

Prognosis. — Most  patients  with  acute  aortitis  die,  the  disease 
being  most  always  fatal  in  the  primary  acute  forms,  but  less  so 
when  part  of  a  general  disease  process. 

Treatment. — Absolute  rest  in  the  semi-recumbent  posture,  with 
light  diet,  should  be  enjoined.  When  the  pain  is  severe  an  ice  or 
hot- water  bag,  according  to  the  individual  susceptibility  of  the  pa- 
tient and  the  effect  obtained,  may  be  applied,  suspended  by  a  cradle 
to  avoid  its  weight.     Counter-irritation  in  some  cases  has  relieved. 

The  remedies  which  will  suggest  themselves  are  arsenicum,  bella- 
donna, bryonia,  cactus,  colchicum,  gelsemium,  kali  carbonate,  kal- 
mia,  spigelia,  veratrum  viride  and  the  iodides ;  for  the  nervous 
phenomena  the  bromides  and  ignatia.  For  the  insomnia,  sulpho- 
nal,  trional  or  chloralamid  may  be  employed.  Morphine,  hypoder- 
mically,  in  doses  of  )4  to  i(  grain,  should  be  given  when  die  pain 
is  severe  and  persistent. 

If  there  are  indications  of  failure  of  the  heart,  digitalis,  stro- 
phanthus  and  caffein  should  be  administered,  but,  as  a  rule,  such 
remedies  will  otherwise  prove  harmful. 

CHRONIO  AORTITIS. 
Chronic  aortitis  is  an  arterio-sclerotic  inflammation  and  athero- 
matous degeneration  of  the  aorta.     It  is  by  far  the  most  important 
morbid  process  which  invades  the  structures  of  that  great  vessd. 
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as  it  forms  the  basis  of  a  large  proportion  of  the  changes  which 
take  place  within  its  walls,  with  results  that  are  both  far-reaching 
and  profound, 

-ffitiology,— In  seeking  the  causation  of  chronic  aortitis,  one 
must  look  to  the  conditions  which  give  rise  to  both  general  and 
local  arterio-sclerosis.  The  disposition  among  certain  families  to 
affections  dependent  upon  arterio-sclerosis  has  been  repeatedly 
demonstrated.  Thus  heredity  must  be  recognized  as  an  important 
element.  Again,  men  are  more  liable  than  women,  not  that  tJiere 
is  any  inherent  tendency  in  the  sex,  but  that  males  from  the  habits 
and  duties  of  life  are  naturally  more  exposed  to  the  causal  in- 
fluences, 

Arterio-sclerosis  belongs  essentially  to  advanced  years^  and  is 
often  regarded  as  a  senile  change.  In  the  instance  of  the  aorta» 
while  these  changes  are  frequent  in  old  age,  they  are  also  par- 
ticularly liable  to  be  encountered  in  early  middle  life,  especially 
in  able-bodied  men.  Occasionally,  the  process  occurs  in  the 
young. 

The  general  causes  are  numerous  and  somewhat  varied.  In  the 
first  place,  there  are  the  diatheses,  notably  the  arthritic.  The  in- 
fluence of  gout  has  long  been  recognized  in  all  conditions  of  arte- 
rio-sclerotic  degenerations,  and  it  is  probable  that  excess  of  uric 
acid  in  the  blood  is  one  of  the  most  potent  causes.  Predisposition 
to  this  condition  is  certainly  heredity.  When  the  aorta  is  affected 
by  gout  tlie  aortitis  is  prone  to  be  seated  in  that  portion  of  the  ves- 
sel which  is  just  above  the  valves,  and  thus  the  orifices  of  the  coro- 
nary arteries  are  very  liable  to  become  involved. 

Syphilis  is  an  important  element  in  chronic  aortic  disease.  Its 
course  is  obscure.  Generally,  it  does  not  attack  the  aorta  until 
long  after  infection.  In  some  instances  it  may  be  hereditar>%  and 
this  may  account  for  chronic  aortitis  in  the  uncommon  instances 
when  it  occurs  in  the  young. 

Diabetes,  lead-poisoning  and  malaria  may  also  prove  the  source 
of  chronic  aortic  degeneration,  but  less  frequently. 

Excessive  use  of  alcoholic  stimulants  is  an  important  cause.  It 
acts  as  a  direct  excitant  of  the  circulation  and  as  a  blood  irritant, 
thus  increasing  arterial  tension. 

Excessive   muscular   exertion,  especially  hard   and   prolonged 
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laborious  vocations,  may  also  prove  to  be  the  cause  of  disease  of 
the  aorta.  It  is  a  factor  in  strong  men  in  early  middle  life  and  one 
of  the  most  important  elements  in  chronic  aortic  disease. 

Over-eating  and  drinking,  by  distending  the  vessel,  is  an  active 
cause-  The  excessive  use  of  tobacco  may  likewise  give  rise  to  aor- 
titis by  increasing  arterial  tension,  on  account  of  its  toxic  influence 
upon  the  nervous-system, 

Bright's  disease  possesses  a  double  relation  to  chronic  inflamma- 
tion of  the  aorta.  It  is  first  a  distinct  and  positive  cause  ;  and, 
second,  it  may  arise  as  the  result  of  a  general  arterio-sclerosis. 

In  summarizing  the  various  aetiological  influences  which  are  the 
source  of  chronic  aortitis,  it  will  be  observed  that  they  act  as 
chronic  toxicants  of  the  blood,  which  cause  either  increased  arte- 
rial tension,  or  which  operate  directly  in  raising  the  blood-pressure. 
Frequently,  both  these  elements  act  conjointly. 

Morbid  Anatomy. — There  is  almost  always  some  loss  of  the 
natural  curve  of  the  vessel,  with  dilatation  and  frequently  small 
bulgings  above  the  aortic  valve.  The  lesion  may  either  be  con- 
fined to  the  aorta  itself  or  may  form  part  of  a  general  arterio-sclc- 
rotic  process.  The  latter  is  more  usual.  On  laying  open  the  ves- 
sel, if  the  process  is  in  the  earlier  stages,  a  number  of  small  whitish- 
gray,  gelatinous -looking  patches  will  be  observed  studded  over  its 
surface.  These  are  somewhat  elevated,  presenting  the  appearance 
of  a  button,  smooth  and  glistening,  being  yet  covered  with  tJie  nor- 
mal lining  of  the  vessel.  In  more  advanced  conditions  they  are 
roughened  from  loss  of  endothclia  and  yellowish  and  cloudy. 
These  patches  have  been  compared  by  Morgagni  to  a  deposit  of 
melted  wax  on  a  cold  surface.  They  show  a  disposition  to  ero- 
sion from  loss  of  endothclia  and  to  the  formation  of  calcareous 
deposits.  The  eroded  surfaces  form  atheromatous  ulcers  which  are 
yellowish  in  color  and  are  composed  of  fatty  material.  These 
changes  may  be  scattered  throughout  the  extent  of  the  aorta,  but 
are  more  frequent  at  the  ascending  portion  of  the  arch,  particularly 
close  to  the  aortic  orifice.  They  are  less  frequent  in  the  ascending 
and  abdominal  portions.  A  very  important  feature  is  the  tendency 
to  implication  of  the  mouths  of  the  coronary  arteries,  thus  leading 
to  the  conditions  which  characterize  endarteritis  of  the  vessels, 
namely,   angina   pectoris,    fibro-myocarditis    and    fatty   degcnera- 
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When  the  process  is  general  the  radial  pulse,  in  addition  to  the 
probable  presence  of  hardness,  shows  fullness  and  a  high  degree 
-of  tension.  The  pulse-wave  is  usually  well  sustained,  though  not 
large.  There  may  be  a  sensation  as  if  the  artery  rose  from  its 
bed.  Occasionally,  there  may  be  a  decided  difference  between  the 
radial  pulse  of  the  right  and  left  side,  owing  to  the  involvement  of 
the  orifice  of  one  or  the  other  vessel.  When  the  process  is  con- 
fined to  the  aorta  there  may  be  no  evidence  of  change  manifested 
in  the  radial  pulse. 

While  the  clinical  events   above   mentioned    are    mostly   thos^ 
which  are  directly  associated  with  chronic  inflammation  of  the  aorta] 
itself,  the  consequence  of  the  process  and  the  accompanying  phe- 
noniena  may  include  nearly  all  the  conditions  associated  with  de- 
generation of  the  cardio-vascular  system. 

Physical  Signs.^ — htspection  may  show  the  apex  impulse  dis-»j 
placed  to  the  left  and  more  diffuse  than  normal. 

Palpation  shows  a  heaving  impulse  similar  to  that  of  hypertro- 
phy, unless  the  heart  itself  has  undergone  change. 

Percussion  discloses  increase  of  the  area  of  dulness^  especially 
toward  the  left,  and,  if  there  is  any  degree  of  aortic  dilatation^  to 
the  right  of  the  sternum  from  the  third  intercostal  space  upward. 

AuscultatioM  shows  the  second  sound  to  be  slightly  ringing  and 
sonorous.  It  has  been  called  by  some  writers  musical  The  first 
sound  may  remain  normal  ;  frequentl>%  however,  it  is  weakened  and 
may  be  accompanied  by  a  murmur.  The  aortic  second  sound  is 
accentuated. 

Diagnosis. — While  in  a  large  proportion  of  cases  distinctive 
symptoms  arc  manifest  and  the  diagnosis  is  unattended  with  diffi- 
culty, there  are  many  instances  where  it  is  impossible.  This,  of 
necessity^  is  the  case  in  those  forms  of  the  disease  which  remain 
latent  It  is  also  frequently  impossible  to  recognize  the  affection 
when  entirely  local*  for  example,  when  situated  in  the  ascending 
portion  of  the  aorta  at  a  distance  above  the  valves,  even  when 
there  are  calcareous  deposits,  as  in  conditions  of  senility,  or  when] 
limited  to  a  small  area  just  above  the  valves. 

Prognosis. ^Chronic  aortitis  is  a  steadily  progressive  disease* 
It  may,  however,  be  retarded  in  its  progress.  While  it  often  leads 
to  the  gravest  consequences  and  to  conditions  which  end  in  death, 
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as  well  as  the  normal  cells  break  down  in  the  fatty  process  and  be- 
come transformed  into  oil  globules  and  cholesterin  crystals.  The 
starting-point  of  this  degenerative  process,  according  to  Hippolyte 
Martin,  is  due  to  endarteritis  of  the  vasa  vasorum,  whereby  obstruc- 
tion of  their  lumen  follows  with  consequent  arrest  of  the  nutrition 
of  the  tissues  which  they  supply.  As  the  transformed  and  softened 
material  accumulates  in  the  vacuoles,  it  presses  forward  until  the 
endothelial  breaks  down  and  an  atheromatous  ulcer  is  formed.  The 
softened  material  has  been  likened  to  gruel,  from  whence  the  term 
atheroma  is  taken.  Associated  with  the  patch  there  may  be  a  dej> 
osition  of  salts,  which  are  chiefly  found  in  the  middle  coat,  and 
which  form  hard  calcareous  plates,  so  that  the  aorta  may  be  con- 
verted into  a  hard  brittle  tube.  The  deposits  are  not  generally 
uniform,  but  irregular  and  broken,  with  sometimes  projecting 
points  which  are  favorable  to  the  formation  of  coagula.  In  the 
later  stages  ail  the  coats  of  the  artery  are  involved,  the  intima  is 
infiltrated,  degenerated  and  eroded  ;  the  media  is  likewise  degener- 
ated and  the  adventitia  dilated,  its  fibrous  tissue  thickened  and  its 
vessels  dilated. 

Implication  of  the  coronary  arteries  occurs  through  either  the 
direct  effect  of  encroachment  of  the  atheromatous  or  calcareous 
infiltration  on  their  lumena,  or  by  changes  in  the  tissues  of  the 
aortic  cusp,  which  may  be  displaced  in  such  a  manner  as  to  ob- 
struct the  vessel.  In  many  cases  the  coronary  arteries  themselves 
are  the  seat  of  the  arterio-sclcrotic  process. 

Symptoms. — Infrequently  chronic  inflammation  of  the  aorta  re- 
mains latent,  and  its  presence  is  not  recognized  until  post-mortem 
examination.  On  the  other  hand,  it  may  be  attended  by  distinc- 
tive symptoms.  These  are  commonly  constrictive  pr<Tecordial  dis- 
tress, dyspnoea  and  paroxysmal  cardiac  asthma.  Sometimes  there 
is  cough  and  sometimes  vertigo.  There  may  also  be  substernal 
pain,  which  has  a  tendency  to  radiate  down  the  arms  and  back, 
and  which  may  be  accompanied  by  a  distressing  sense  of  impend- 
ing death.  Not  infrequently  there  are  evidences  of  arterio-sclcrosis 
of  the  superficial  arteries,  such  as  the  temporals  and  radials,  which 
are  rigid  and  tortuous,  feeling  like  whipcords.  Excessive  pulsa- 
tion of  the  carotids  and  the  subclavian  arteries  may  be  noted, 
pulsations   of  the    latter  being  appreciable  in  the   jugular  fossa. 
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When  the  process  is  general  the  radial  pulse,  in  addition  to  the 
probable  presence  of  hardness,  shows  fullness  and  a  high  degree 
•of  tension.  The  pulse-wave  is  usually  well  sustained,  though  not 
large.  There  may  be  a  sensation  as  i[  the  arter}'  rose  from  its 
bed.  Occasionally^  there  may  be  a  decided  difference  between  the 
radial  pulse  of  the  right  and  left  side,  owing  to  the  involvement  of 
the  orifice  of  one  or  the  other  vessel.  When  the  process  is  con- 
fined to  the  aorta  there  may  be  no  evidence  of  change  manifested 
in  the  radial  pulse. 

While  the  clinical  events  above  mentioned    are    mostly  thos< 
which  arc  directly  associated  with  chronic  inanimation  of  the  aorta' 
itsclC  the  consequence  of  the  process  and  the  accompanying  phe- 
nomena may  include  nearly  all  the  conditions  associated  w4th  de- 
generation of  the  cardio-vascular  system. 

TuvsrcAL  Signs, — Inspection  may  show  the  apex  impulse  dis- 
placed to  the  left  and  more  diffuse  than  normal. 

Palpation  shows  a  heaving  impulse  similar  to  that  of  hyp>ertro- 
phy,  unless  the  heart  itself  has  undergone  change. 

Ptnussion  discloses  increase  of  the  area  of  dulness^  especially 
toward  the  left,  and,  if  there  is  any  degree  of  aortic  dilatation,  to 
the  right  of  the  sternum  from  the  third  intercostal  space  upward. 

Aitsfttltation  shows  the  second  sound  to  be  slightly  ringing  and 
8onun»us.  It  has  been  called  by  some  writers  musical.  The  first 
jiound  may  remain  normal  ;  frequent!)',  however,  it  is  weakened  andj 
may  be  accompanied  by  a  murmur.  The  aortic  second  sound  is 
accentuated. 

Diagnosis. — While  in  a  large  proportion  of  cases  distinctive 
jiymptoms  are  manifest  and  the  diagnosis  is  unattended  with  diffi- 
culty; there  are  many  instances  where  it  is  impossible.  This,  of 
ncccs.sity,  is  the  case  in  those  forms  of  the  disease  which  remain 
latent.  It  is  also  frequently  impossible  to  recognize  the  affection 
when  entirely  local,  for  example,  when  situated  in  the  ascending 
p«irtion  of  the  aorta  at  a  distance  above  the  valves,  even  when 
there  are  calcareous  deposits,  as  in  conditions  of  senility,  or  when 
liniitcd  to  a  small  area  just  above  the  valves. 

Prognosis. — Chronic  aortitis  is  a  steadily  progressive  disease. 
It  ni.iy,  however,  be  retarded  in  its  progress.  While  it  often  leads 
to  the  gravest  consequences  and  to  conditions  which  end  in  death. 
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it  does  not  always  do  so.  The  general  condition  of  the  patientp 
his  habits,  surroundings  and  circumstances  of  life,  all  exert  an  im- 
portant bearing  upon  the  outlook,  but  the  most  potent  factor  in 
the  prognosis  is  the  state  of  the  heart,  whether  or  not  the  sclerotic 
process  has  in  any  way  affected  it,  or  the  coronary  arteries  are  in- 
volved, In  some  instances  death  may  suddenly  occur  from  rupture, 
even  in  cases  where  the  disease  had  not  been  suspected. 

Treatment. — ^The  treatment  of  chronic  aortitis  is  mainly  dietary 
and  hygienic,  and  is  substantially  that  of  arterio -sclerosis.  Rest, 
fresh  air,  nutritious  food,  avoidance  of  stimulants  and  the  carbo- 
hydrates, and  a  limited  supply  of  white  meats  should  be  the  gen- 
eral line  of  diet,  which  in  many  respects  is  practically  that  pre- 
scribed for  gout.  Milk  should  form  an  important  item  of  diet 
daily.  A  course  each  year  at  some  suitable  alkaline  spring  is  com- 
mended. 

Remedies  are  of  use  in  retarding  the  progress  of  the  disease, 
>tably  the  iodides.  Five-grain  doses  of  potassium  iodide  may  be 
fiven  daily  and  continued  for  some  time.  The  chloride  of  gold 
and  soda  may  also  prove  useful.  Glonoin  is  indicated  in  con- 
ditions of  high -pulse  tension.  Arsenic  is  also  a  remedy  of  impor- 
tance. When  the  heart  structure  becomes  involved  or  angina  pec- 
toris appears,  the  special  remedies  for  these  conditions  will  be 
called  for. 

ANEURYSM  OF  THE  AORTA. 

Aneury^sm  of  the  aorta  is  a  localized  bulging  of  its  walls  filled 
with  blood,  which  may  act  as  a  tumor  pressing  upon  adjacent 
structures. 

.^jtioiogy. — The  majority  of  aneurysms  of  the  aorta  are  trace- 
able directly  or  indirectly  to  chronic  aortitis  or  arterio-sclerosis  of 
the  aorta.  It  therefore  follows  that  the  influences  which  underlie 
these  disease  processes  must  of  necessity  also  be  the  causes  of  aortic 
aneurysm.  They  cannot,  however,  be  considered  as  bearing  the 
same  a^tiological  relation,  as  some  exert  a  much  more  marked  in- 
fluence in  aneurysm  and  are  in  consequence  of  much  greater  im- 
portance in  this  connection.  Again,  while  post-mortem  examina- 
tion demonstrates  that  aneurysms  of  the  aorta  arc  generally  the 
seat  of  atheromatous  degeneration,  it  also  shows  that  atheroma  of 
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the  iiortii  is  much  more  frequently  found  without  aneurysm,  that  is, 
the  pruclivity  to  aneurysm  is  not  co-equal  with  that  to  atheroma. 

Aneurysm  of  the  aorta  shows  a  decided  tendency  to  occur  at  a 
certain  period  of  life  and  is  more  frequent  at  about  forty  years  of  age, 
the  average  limits  being  between  thirty  and  fifty-five.  The  former, 
it  will  be  observed,  is  somewhat  early  for  atheromatous  degenera- 
tion. This  is  explained  by  the  fact  that  arterio-sclerosis  becomes 
more  active  in  the  presence  of  increased  vascular  tension  and  that 
vigorous  persons,  especially  men,  who  may  be  suffering  from  its 
earlier  inroads,  by  muscular  exertion  and  strain,  enhance  its  influ- 
ence. Thus  it  seems  that  aneurysm  occurs  at  that  period  of  life 
when  the  individual  is  still  strong  and  exposed  to  muscular  strain 
and  yet  at  the  same  time  is  liable  to  arterio-sclerosis. 

Men  are  very  much  more  prone  to  the  affection  than  women,  the 
proportion  being,  according  to  some  statisticians,  about  nine  to  one. 
This  is  obviously  due  to  the  different  influences  which  surround  the 
two  sexes  and  not  to  sex  as  a  factor,  for,  according  to  Coats,  while 
aortic  aneurysm  is,  as  above  stated,  very  much  more  frequent 
in  men  than  in  women,  cerebral  aneurysm  is  about  equal  in  both 
sexes. 

The  causes  which  especially  favor  aortic  aiicur>'sm  arc  syphilis, 
alcohol,  gout,  rheumatism  and  muscular  strain.  Syphilis  operates 
in  a  decided  way  and  is  responsible  for  a  very  large  proportion  of 
cases,  more,  in  fact,  than  any  other  one  cause.  Aitken  found  that 
in  a  number  of  cases  of  aortic  aneur\^sm  among  soldiers  50  per  cent, 
followed  syphilitic  infection.  Other  observers  ^ve  much  higher 
figures.  Syphilis  of  the  aorta  may  assume  a  gummatous  form  simi- 
lar to  gumma  in  the  walls  of  the  heart,  or  it  may  appear  as  an 
ordinary  arterio-sclerosis.  Alcohol,  gout  and  rheumatism  are  ac- 
tive causes,  but  to  a  much  more  limited  degree. 

The  relation  of  muscular  strain  to  the  causation  of  aneurysm  is 
one  of  importarice.  It  may  be  said  to  be  twofold.  In  the  first 
place,  laborious  occupations  requiring  excessive  muscular  effort  by 
constantly  raising  the  arterial  tension  is  probably  the  most  active 
determining  cause.  It  has  been  noted  that  porters,  stevedores, 
hammerers  and  other  mechanics  who  lift  heavy  weights  are  espe- 
cially prone  to  aortic  aneurysm.  It  has  also  been  found  by  British 
writers  to  be  much  more  prevalent  among  soldiers  than  among 
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civilians,  the  cause  being  assigned  to  the  strain  arising  from  the 
long  marches,  carrying  heavy  accoutrements  and  knapsacks. 

Again,  sudden  violent  muscular  strain  may  be  the  starting-point 
of  an  aortic  aneurysm,  but  it  is  a  matter  of  some  doubt  whether 
severe  exertion  alone  can  actually  rupture  a  previously  healthly 
aorta.  This  is,  in  fact,  denied  by  many  observers.  It  is  probable, 
however,  that  rupture  of  some  of  the  branches  of  the  vasa  vasorum 
may  take  place  in  this  way  and  prove  the  starting-point  of  an  arte- 
rio-sclerotic  process. 

On  the  other  hand,  the  onset  of  not  a  few  cases  is  frequently 
directly  attributable  to  muscular  exertion.  It  is  not  uncommon  for 
the  patient  to  state  that  he  felt  something  suddenly  give  way.  This 
is  really  what  takes  place,  but  in  a  diseased  aorta.  The  media  be- 
coming lacerated  by  the  extra  strain  put  upon  the  walls,  not  yet 
being  strengthened  by  the  compensatory  thickening  over  the  patch 
of  meso- arteritis,  gives  way  or  an  advanced  atheromatous  area  di- 
lates. Under  these  conditions  the  degree  of  muscular  strain  which 
may  weaken  the  aortic  wall  is  sometimes  very  slight. 

Traumatism  in  the  form  of  direct  violence,  such  as  heavy  blows 
on  the  chest,  has  been  known  to  be  the  cause  of  some  aneurysms* 

Morbid  Anatomy.^Aneurysms  of  the  aorta  in  75  per  cent,  of 
all  cases  are  situated  in  the  thoracic  portion,  of  which  over  one-half 
are  in  the  ascending  portion  and  the  remainder  about  equally  divided 
between  the  descending  and  transverse  portions  of  the  arch.  In  some 
instances  aneurysm  may  commence  above  the  sinuses  of  Valsalva 
and  attain  a  quite  large  size.  Aneurysm  within  the  pericardial  sac 
may  also  occur.  They  arc  generally  small  and  liable  to  rupture 
early.  The  anterior  walls  of  the  aorta  are  usually  the  seat  of  aneu- 
rysmal process  except  when  the  descending  portion  is  involved, 
when  the  tumor  is  generally  situated  posteriorly.  The  direction  of 
bulging,  however,  is  governed  by  the  relation  of  the  m^eakened  part 
of  the  wall  to  the  situation  of  the  point  of  strongest  impingement 
of  the  blood-current. 

The  seat  of  aneurysm  of  the  aorta  according  to  frequency  may 
be  summarized  as  follows  : 

(1)  The  beginning  of  the  aorta  as  it  emerges  behind  the  trunk  of 
the  pulmonary  artery.  In  this  situation  aneurysm  may  give  rise  to 
hypertrophy  of  the  right  ventricle  early  on  account  of  the  resistance 
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to  the  outward  flow  of  blood  through  the  vessel ,  causing  a  basic 
murmur  in  the  pulinonary  area  and  relative  insufficiency  of  the  tri- 
cuspid valve. 

(2)  The  ascending  portion  behind  the  sternum  at  the  junction  of 
its  manubrial  and  gladiolar  sections.  At  this  point  the  aneurysm 
may  erode  the  bone  and  push  directly  against  the  integument. 

(3)  The  convexity  of  the  arch  toward  the  apex  of  the  right  lung. 
The  pleural  cavity  at  this  locality  may  become  obhteratcd  by  an 
inflammatory  process  and  the  aneurysm  may  perforate  the  lung  tis- 
sue^  rupturing  into  the  bronchioles  of  the  apex  with  fatal  hemor- 
rhage. 

(4)  Between  the  innominate  and  left  carotid  at  the  apex  of  the 
arch  behind  the  trachea.  In  this  situation  it  may  perforate  into  the 
trachea  before  becoming  very  large. 

(5)  Pt>s^terioriy  in  the  descending  portion,  between  the  teft  sub- 
clavian and  the  isthmus  of  the  aorta  to  the  left  of  the  vertebral 
column.     In  this  situation  aneurysms  are  usually  fusiform. 

Aneurysms  in  other  localities  generally  all  tend  to  point  toward 
the  vertebral  column,  but  the  resistance  here  encountered  causes 
them  to  assume  a  lateral  direction.  These  are  liable  to  rupture  into 
the  pleural  or  abdominal  cavity.  Aneurysm  of  the  thoracic  aorta 
may  dissect  its  way  between  the  posterior  muscles  of  the  trunk  and 
may  attain  a  large  size  without  rupture. 

As  in  other  arteries,  aortic  aneuiysm  may  be  sacculated  or  fusi- 
form. The  first -named  variety  is  that  which  is  generally  considered 
in  the  following  discussion,  and  which  is  implied  when  speaking  of 
aneurysm  of  the  aorta  without  qualification. 

Sacculated  aneurysm,  which  is  the  type  most  frequently  encoun- 
tered, varies  all  the  way  in  size  from  that  of  a  pea  to  a  sac  as  large 
as  the  head  of  an  adult.  In  some  instances  there  may  be  a  num- 
ber of  separate  dilatations  or  tumors.  The  starting-point  is  a  giv- 
ing way  of  the  media.  A  portion  pre\iousIy  weakened  by  disease 
under  the  stress  of  the  blood -pressure,  perhaps  with  some  addi- 
tional strain,  bulges  outward.  The  walls  of  the  sac  are  always 
formed  of  the  arterial  coats,  at  least  in  part.  There  is  a  decided 
variation  in  the  extent  to  which  the  latter  participate  in  the  same. 
The  intima  is  present  always  to  a  greater  or  less  extent  and  can  be 
generally  traced  from  the  border  of  the  opening  into  the  sac  for 
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some  distance  inward.  In  the  smaller  aneurysms  it  may  line  the 
entire  interior,  but  in  the  larger  it  extends  only  a  short  distance. 
The  media,  as  may  be  expected  from  its  undergoing  previous  de- 
generation, disappears  generally  near  the  border  of  the  sac.  The 
adventitia  or  outer  coat,  which  in  the  aorta  is  normally  thinner 
than  in  other  arteries,  becomes  very  much  thickened  and  forms  the 
principal  part  of  the  sac  wall.  It  shows  increased  vascularity  and 
connective  tissue  with  a  decided  tendency  to  adhere  to  adjacent 
structures  from  inflammatory  action.  The  fibrous  tissue  may  also 
proliferate  in  and  around  the  neighboring  tissues  and  form  part  of 
the  external  coat.  The  orifice  connecting  the  aneurysmal  sac  with 
the  aorta  displays  ali  degrees  of  size,  varying  from  a  few  lines  to 
several  inches  ;  when  narrow  there  is  more  hkelihood  of  a  bruit. 
The  interior  of  the  sac  is  usually  found  to  present  a  roughened 
surface  with  frequently  several  diverticula  or  pouches  and  contains 
more  or  less  fluid  blood.  It  is  oftentimes  covered  with  a  layer  of 
coagula,  tlie  outer  being  grayish-white,  sometimes  quite  white  from 
loss  of  blood  pigment,  the  inner  dark  red  from  excess  of  blood 
stain.  Sometimes  the  different  layers  of  tlie  vessel  are  stained 
irregularly  in  patches  from  blood  which  has  forced  itself  in  be- 
tween. The  phenomenon  of  the  formation  of  the  clot  in  sacculated 
aneurysm  consists,  first,  of  the  adhesion  of  the  white  blood-corpus- 
cles to  the  morbidly  roughened  walls  of  the  sac,  then  a  chemical 
process  commences  which  is  generally  explained  as  due  to  the  ac- 
tion of  a  fibrin-ferment  in  the  blood  arising  from  the  blood-platelet 
(a  special  variety  of  white  biood-corpuscle)  upon  the  fibrogen. 
This  ferment  is  not  present  except  when  the  blood-platelets  have 
undergone  disintegration. 

Another  explanation  is  that  of  Woolridge,  namely,  that  a  sub- 
stance in  the  white  blood-corpuscle  called  lecithin,  in  union  with 
fatty  acids,  is  the  cause  of  the  coagulation^ 

The  walls  of  the  aorta  show  arterio-sclerotic  and  atheromatous 
changes  as  described  in  chronic  aortitis.  In  some  cases  they  may, 
except  for  the  aneurysm,  appear  healthy.  This,  however,  is  very 
uncommon. 

In  many  instances  the  cusps  of  the  aortic  valve  reveal  evidences 
of  involvement,  generally  of  a  sclerotic  nature,  obviously  arising 
from  the  same  causes  which  are  the  source  of  the  process  in  the 
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aorta  itself.  The  arterial  trunks  emerging  from  the  aorta  very  fre- 
quently suffer  interference  by  obstruction  of  their  luniena  by  the 
aneurysmal  tumor  or  by  atheroma  or  coagula. 

Fusiform  aneurysm  is  most  frequent  in  the  ascending  and  trans- 
verse portions  of  the  arch.  Generally,  the  whole  circumference  of 
the  wall  is  involved,  but  there  may  be  decided  irregularity.  The 
arterial  trunks  which  branch  off  from  the  aorta  are  also  generally 
dilated.  In  this  respect  fusiform  aneurysm  differs  from  sacculated 
aneurysm  which  less  frequently  involves  the  branches.  There  is 
no  special  reason  to  suppose  that  the  pathological  process  which 
gives  rise  to  fusiform  aneurj'sm  is  materially  different  from  that 
which  attends  the  sacculated  variety.  The  walls  of  the  vessel  be- 
come weakened  from  degeneration  and  dilate  from  the  force  of  the 
blood-pressure,  but  the  morbid  process  is  general,  hence  the  dilata- 
tion is  of  that  character  instead  of  pouch-like. 

Examination  shows  that  the  walls  are  thinned  in  some  areas  and 
thickened  in  others  and  that  the  newly-formed  tissue  undergoes 
fatty  or  calcareous  degeneration.  All  the  coats  are  implicated ;  the 
intima  shows  arterio-sclerosis,  the  media  diminution  in  thickness, 
and  the  adventitia  increase  in  thickness.  The  tendency  to  coagu- 
lation of  the  blood  is  very  much  less  than  in  the  sacculated  variety. 

A  feature  of  fusiform  aneurysm  is  its  tendency  to  remain  sta- 
tionary and  the  absence  of  symptoms  even  after  physical  signs  are 
apparent. 

Dissecting  aneurysms  are  usually  found  in  the  arteries  of  the  ex- 
tremities, but  may  occur  in  the  aorta.  The  intima  ruptures  and 
allows  the  blood  to  force  its  way  between  its  walls  and  those  of 
the  media  or  between  the  layers  of  the  media.  The  blood  may 
burrow  for  a  long  distance  and  sometimes  force  a  second  opening 
into  the  aorta  or  rupture  the  adventitia. 

The  effect  of  aneurysm  of  the  aorta  on  the  adjacent  structures  is 
frequently  most  marked.  It  almost  always  causes  displacement  of 
adjacent  organs.  The  heart,  lungs,  cesophagus,  bronchi  and  me- 
diastinal tissues  may  all  suffer  in  this  way.  Wliile  the  heart  is 
frequently  displaced,  it  is  not  necessarily  hypertrophied  or  dilated. 
Hypertrophy  follows  when  the  aortic  valves  are  involved  ;  otherwise 
a  large  aneurysm  may  or  may  not  be  accompanied  by  a  small  heart" 

In  some  instances  aneur>'sm  may  form  a  cavity  in  the  up|:>er  por- 
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tion  of  the  ventricular  septum  and  communicate  by  false  openings 
with  the  pulmonary  artery  and  left  ventricle  or  may  force  its  way 
between  the  visceral  and  parietal  layers  of  the  pericardium  and  dis- 
place the  heart  backward.  It  may  also  perforate  into  the  right 
auricle  or  left  ventricle  or  superior  vena  cava. 

The  neighboring  organs  and  tissues  also  undergo  changes  in  the 
form  of  inflammatory  processes  with  resulting  adhesions  and  struc- 
tural changes  from  pressure.  Thus  a  hollow  vise  us  may  be  changed 
in  both  structure  and  size.  Pressure  on  the  lung  may  occlude  a 
bronchus  and  thus  cause  collapse  of  the  corresponding  lung  tissue. 
The  change  in  the  lung  from  pressure  of  aortic  aneurysm  fre- 
quently gives  it  an  appearance  like  the  spleen.  Pressure  upon  the 
bones  frequently  causes  their  entire  destruction  by  erosion.  An 
aneurj'sm  may  thus  bore  its  way  entirely  through  the  sternum  or 
ribs,  and  completely  obliterate  the  osseous  structures.  The  verte- 
brae are  liable  also  to  undergo  this  destructive  process,  but  to  a  less 
degree,  on  account  of  their  greater  strength  and  the  tendency  of 
the  aneurysmal  tumor  to  press  forward. 

Symptoms.—  The  symptoms  of  aneurysm  of  the  aorta  are  those 
which  for  the  most  part  arise  from  the  effects  of  pressure.  They 
vary  according  to  the  size  and  location  of  the  tumor.  Yet  tn  some 
instances  an  aneurysm  may  attain  a  considerable  bulk  and  afford  no 
evidences  of  its  presence  until  fatal  rupture  or  autopsy  reveals  it,  or 
it  may,  on  the  other  hand^  give  rise  to  more  or  less  vague  symptoms 
of  difficult  determination.  With  such  positive  and  negative  char- 
acteristics aneurj'sm  has  been  variously  classified  by  different  wri- 
ters. The  most  comprehensive  grouping  is  as  follows  :  (i)  Those 
in  which  there  are  no  symptoms  ;  (2)  those  in  which  there  are 
symptoms  of  pressure  of  an  indefinite  character,  yet  the  physical 
signs  are  wanting;  (3)  those  in  which  the  signs  and  symptoms  are 
more  or  less  clearly  defined. 

In  the  first  group  the  tumor  is  usually  small.  Those  seated 
close  to  the  sinus  of  Valsalva  arc  frequently  of  this  variety.  In  the 
instance  of  the  second  group  there  are  always  at  least  some  pres- 
sure symptoms  present. 

The  most  common  and  striking  clinical  features  in  characteristic 
cases  are  dyspncea,  pain,  the  presence  of  a  pulsatile  tumor  and 
prsecordial  distress. 
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Aneurysm  involving  the  transverse  aorta,  owing  to  the  limited 
space  for  expansion,  is  prone  to  be  attended  with  pronounced 
symptoms  at  an  earlier  period  than  when  situated  in  other  parts  of 
the  aorta.  Interference  with  the  function  of  respiration  is  frequent 
and  may  arise  from  direct  pressure  or  its  indirect  effects.  In  the 
instance  of  large  tumors  breathlessness  is  almost  invariably  a  con- 
stant symptom.  It  is  also  prominent  with  those  of  smaller  size 
when  situated  in  unfavorable  localities.  Pressure  upon  the  lung 
may  not  only  reduce  the  breathing  surface,  but  may  also  give  rise 
to  secondary  changes.  Direct  pressure  may  also  affect  the  trachea 
or  obstruct  the  pulmonary  artery  and  pulmonar)^  vein,  and  through 
the  stasis  thus  induced  may  prove  a  persistent  source  of  dyspnoea. 
The  irritation  and  weight  of  the  tumor  as  it  presses  upon  the  pneu- 
niogastric  or  recurrent  laryngeal  nerves  are  the  chief  sources  of  the 
indirect  influences  of  aneurysm  on  the  respirator}^  function.  In 
these  instances  the  dyspncea  may  be  paroxysmal. 

Pain  is  generally  a  very  prominent  symptom,  especially  in  deep- 
seated  tumors.  It  is  usually  of  a  gnawing,  boring  or  burning  char- 
acter, due  to  the  severe  pressure  of  the  tumor  on  the  surrounding 
structures,  especially  the  vertebral  and  the  intercostal  nerv^es. 
The  pain  arising  from  pressure  on  the  vertebral  column  is  some- 
times most  intense  and  may  throw  the  patient  into  a  state  of 
frenzy.  Angina!  attacks  also  occur,  particularly  when  the  aneurysm 
is  situated  near  the  heart.  On  the  other  hand,  pain  may  be  entirely 
absent  even  in  the  presence  of  severe  erosion  of  the  bone.  Such 
instances,  however,  are  rare. 

The  direction  in  which  the  pain  radiates  is  of  some  diagnostic 
significance.  Radiation  down  the  left  arm  and  to  the  neck  and  occi- 
put is  an  accompaniment  of  aneurysm  of  the  transverse  portion  ; 
pain  referable  to  the  intercostal  nerves  points  to  aneurysm  of  the 
descending  aorta ;  when  situated  just  above  the  diaphragm,  to 
aneurysm  in  that  locality.  Pain  is,  however,  not  confined  to  these 
areas,  but  n»ay  run  down  both  shoulders  and  arms. 

Praecordial  distress,  such  as  palpitation,  fluttering,  etc.,  is  almost 
always  constant  and  in  some  cases  is  the  first  symptom  to  draw  atten- 
tion to  the  fact  that  some  circulatory  disturbance  is  present.  Sensa* 
tions  of  prafcordial  weight,  soreness,  constriction,  and  neural  pains  in 
various  areas  from  pressure  are  common. 
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A  pulsatile  tumor,  while  an  important  symptom  and  one  which 
is  decidedly  characteristic,  is  by  no  means  constant,  at  least  at  the 
time  the  patient  is  first  observed.  In  many  instances,  however,  it 
develops  later.  The  growth  of  the  tumor  is  sometimes  very  rapid 
and  the  size  which  it  may  attain  very  large.  The  integument  cov- 
ering it  may  be  stretched,  smooth  and  shiny.  In  advanced  stages 
it  may  be  inflamed  and  even  gangrenous. 

In  addition  to  dyspo(£a,  pressure  on  the  pneumogastric  nerve  is 
the  source  of  various  disturbances  of  the  alimentary  canal,  espe- 
cially nausea  and  vomiting.     It  may  also  cause  asthmatic  attacks. 

The  mechanical  effects  of  the  weight  of  the  tumor  on  the  recur- 
rent laryngeal  nerve  may  produce  changes  in  the  quality  of  the 
voice,  such  as  hoarseness  and  aphonia.  In  the  earlier  periods, 
spasm  of  the  cords  may  occur  with  stridulous  breathing.  Lar>m- 
goscopic  examination  may  show^  the  cord  on  the  affected  side  to  be 
paralyzed.  The  adductors,  especially  the  left,  are  usually  the  mus- 
cles first  affected.  Unilateral  paralysis  of  the  diaphragm  may  be 
present  from  pressure  on  the  phrenic  nerve.  This  is  liable  to  hap- 
pen on  the  left  side  when  the  descending  aorta  is  the  seat  of  lesion. 

Cough  is  common  and  may  be  due  either  to  implication  of  the 
vagus  or  recurrent  laryngeal  nerve  or  to  the  direct  effect  of  pres- 
sure upon  the  trachea.  Aneurysm  of  the  transverse  portion  of  the 
aorta  may  give  rise  to  a  peculiarly  harsh,  strident  cough.  When 
the  aneurysm  is  situated  in  the  descending  portion  it  may  press 
upon  the  left  bronchus,  in  which  case  there  is  a  persistent  cough, 
but  without  the  peculiar  harshness  of  that  which  accompanies  aneu- 
rysm  of  the  transverse  portion.  In  these  cases  of  pressure  on  the 
trachea  and  bronchi  a  bronchitis  may  develop  attended  with  abundant 
expectoration,  watery  at  first  and  later  thick  and  opaque.  Ila_*mor- 
rhages  may  attend  the  cough,  due  either  to  severe  congestion  or  to 
oozing  from  granulations  on  the  mucoLis  membrane  of  the  trachea 
which  arise  from  the  pressure  upon  it. 

Pressure  upon  the  sympathetic  nerve  above  the  cilio-spinal  gan- 
glia causes  changes  in  the  pupil  of  a  varying  character  on  the  af- 
fected side.  In  the  earlier  periods  the  pupil  is  dilated  and  its  size 
may  constantly  vary.  Later,  when  the  function  of  the  nerve  has 
become  either  destroyed  or  impaired,  it  becomes  contracted.  Ac- 
companying the  dilatation    there  may  be  unilateral   pallor,  while 
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with  contraction  there  may  be  unilateral  flushing  and  sweatings. 
These  phenomena  may  arise  with  aneurysm  in  any  part  of  the  aorta. 

Dysphagia  is  frequently  present,  arising  from  pressure  upon  the 
descending  portion  upon  the  oesophagus,  or  from  reflex  action 
from  aneurysm  in  the  transverse  portion  of  the  arch.  The  latter 
is  indicated  by  paroxysmal  dysphaijia  and  is  less  frequent.  In  both 
instances  nutrition  may  become  impaired. 

Venous  stasis  with  oedema  and  sometimes  cyanosis  often  results 
from  pressure  on  the  great  veins,  especially  the  innominate  and  the 
superior  vena  cava.  Headache  and  various  cerebral  symptoms  ap- 
pear from  the  same  cause.      Less  frequently  redema  of  the  lower 


Fig.  37. — Right  radifl)  pulse. 


KiG.  38. — Left  radial  pulse, 

Sphygmogrophic  Lrncings  of  the  mdial  pul*e  of  a  C8U*c  of  sineurysm  of  the  ascending 

and  transveriie  poriions  of  the  arch  of  the  itortB.     Melropolitan  Hospital. 


extremities  arises  from  pressure  on  the  inferior  vena  cava.  Pressure" 
of  the  vena  azygos  is  attended  with  cyanosis  of  the  lower  portion 
of  the  thorax. 

The  right  and  left  radial  pulse  show  absence  of  perfect  equality 
and  synchronism,  as  shown  in  Figs,  37  and  38.  Difference  in  vol- 
ume is  more  especially  associated  with  pressure  upon  the  larger  ar- 
terial trunks.  The  walls  of  the  radials  are  generally  rigid,  but  may 
be  soft  and  yielding.  The  blood-pressure  is  variable  and  the  rate 
usually  slower  than  normal  and  rhythm  regular.  Sometimes  the 
radial  pulse  is  quite  behind  the  systole  of  the  heart.  There  are, 
however,  many  individual  peculiarities. 

Among  other  circulatory  phenomena  is  pulsation  of  the  arteries 
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of  the  retina,  which  in  one  recorded  case  is  said  to  have  been  more 
distinct  on  the  left  side  than  on  the  right 

The  hcEmopoietetic  system  does  not  usually  suffer  much  inter- 
ference, but  pressure  on  the  thoracic  duct  by  aneurysm  of  the  de- 
scending aorta  may  occur.  The  result  is  malnutrition  and  emacia- 
tion. Pressure  upon  the  semilunar  ganglia  has  been  attended  with 
pigmentation  of  the  skin,  as  in  Addison's  disease,  without  cedema 
or  change  in  the  suprarenal  capsules. 

Clubbing  of  the  finger-nails  may  sometimes  be  observed  with 
aortic  aneurysm. 

General  enfeeblcmcnt  with  evidences  of  slowly  progressive  loss 
of  weight  and  exhaustion  from  the  pain  and  great  distress  which 
often  attend  thoracic  aneurysm  may  ultimately  develop. 

The  local  symptoms  of  thoracic  aneurysm  vary  according  to 
site  as  follows : 

Aneurysm  of  the  Ascending  Portion  of  the  ^rf/f.— Greater  promi- 
nence of  pain,  especially  the  presence  of  angina  pectoris,  dulness 
to  the  right  of  the  manubrium,  displacement  of  the  heart  downward 
and  to  the  left,  delay  of  pulse  in  the  peripheral  arteries,  pressure 
symptoms  pointing  to  implication  of  the  sympathetic,  superior  vena 
cav^a  and  pulmonary  artery  causing  a  pulmonic  systolic  murmur. 

Along  the  convex  border  of  the  ascending  portion  of  the  arch 
is  the  favorite  site  of  aneurysm.  In  this  locality  it  may  grow  very 
large  and  cause  pronounced  symptoms.  In  many  instances  a  dis- 
tinct pulsating  tumor  is  present  to  the  right  of  the  sternum  in  the 
second  and  third  intercostal  spaces,  the  sternum  itself  sometimes 
forming  part  of  the  prominence.  The  tumor  may  cause  most  ex- 
tensive changes,  eroding  the  ribs  by  pressure  outward,  at  the  same 
time  pressing  upon  the  superior  vena  cava,  causing  cedema  of  the 
hand  and  arm,  or  when  the  subcla\^an  alone  is  compressed  oedema 
>f  the  right  arm  only.  When  the  bulk  is  excessive  the  heart  is 
lisplaced  downward  and  to  the  left.  Rupture  is  liable  to  occur  into 
the  superior  vena  cava. 

When  situated  immediately  above  the  sinuses  of  Valsalva,  aneu- 
rysm is  frequently  small  and  latent,  being  of  that  type  to  which 
allusion  has  been  made  which  gives  no  manifestation  of  its  presence 
until  sudden  death  by  rupture  occurs  which  usually  takes  place 
into  the  pericardium. 
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In  rare  instances  aneur>'sm  is  seated  on  the  concave  surface  of 
the  arch  and  presses  backward  and  inward  or  occasionally  pre- 
sents itself  as  a  tumor  to  the  left  of  the  sternum.  A  large  groMih 
in  this  locality  may  be  the  source  of  displacement  of  the  heart 
downward  and  to  the  left.  It  may  also  press  upon  the  recurrent 
laryngeal  nerve  and  give  rise  to  changes  in  the  voice  and  respira- 
tion, or  upon  the  inferior  vena  cava  causing  ascites  and  swelling  of 
the  feet.  If  there  is  an  obstruction  of  the  innonntnate  artery  the 
right  pulse  may  be  smaller  in  volume  and  even  somewhat  slower 
than  the  left.  (Xdema  of  the  right  side  of  the  face  and  of  the  right 
arm  may  also  appear.  Pain  down  the  right  arm  and  contraction  of 
the  right  pupil  are  common.  Aneyr>*sm  in  this  part  of  the  arch, 
in  addition  to  rupturing  into  the  pericardial  sac,  may  also  perforate 
the  pleura,  or  by  means  of  adhesions  break  into  the  lung  itself  In 
rare  instances  it  may  rupture  externally, 

Afjt'urysm  of  Uw  Transversa  Portion  of  the  Arch. — The  tumor  as 
it  enlarges  generally  inclines  backward.  It  may  become  very 
large,  push  forward  and  erode  the  sternum.  Even  when  small 
and  giving  no  physical  signs  it  may  cause  many  pressure  symp- 
toms from  compression  of  the  cesophagus,  trachea  and  left  recur- 
rent laryngeal  nerve,  giving  rise  to  dysphagia,  dyspnoea,  stridulous 
breathing  and  a  strident  suflfocative  cough,  sometimes  described  as 
brassy.  A  small  aneurysm  in  the  posterior  or  lower  portion  of  the 
arch  may  press  upon  a  bronchus  and  cause  bronchia!  and  pulmo- 
nary changes,  such  as  bronchitis,  bronchiectasis  and  suppuration 
and  brcaking«down  of  the  lung  itself 

When  the  tumors  are  large  and  present  themselves  externally,  it 
is  usually  to  the  right  of  the  sternum  or  in  the  middle  line,  less 
frequently  to  the  left.  In  some  instances  large  aneurysmal  tumors 
in  this  position  may  grow  between  the  pleurai  involving  the  space 
between  the  manubrium  and  the  vertebrae,  the  tumor  being  mani- 
fest in  the  sternal  notch.  Pressure  on  the  innominate  artery,  less 
frequently  the  subclavian  or  carotid,  sympathetic  nerve  and  some- 
times the  thoracic  duct  may  occur. 

In  some  cases  both  the  ascending  and  transverse  portions  of  the 
arch  arc  involved  together.  The  direction  of  the  tumor  is  then  up- 
ward and  to  the  right.  When  the  innominate  artery  is  not  involved 
the  pulse  of  the  right  arm  and  neck  is  normal  ;  that  of  the  left  is 
weak  and  tardy. 
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Aneurysm  of  th€  Descending  Portion  of  tke  Arch. — In  this  situa- 
tion the  symptoms  are  often  indefinite  and  sometimes  are  absent. 
The  direction  of  the  growth  of  the  tumor  which  may  be  of  large 
size  and  apparent  to  the  left  of  the  vertebral  column  opposite  the 
angle  of  the  scapula  or  below  is  to  the  left  and  backward,  The 
dorsal  vertebra:  from  the  third  to  the  sixth  may  become  eroded,  ex- 
cessive pain  attending  the  process  and  sometimes  paralysis  from 
pressure  on  the  cord.  Compression  of  the  bronchi  or  lung,  with 
consequent  changes  and  dysphagia,  often  attend  aneurysm  in  this 
locality. 

Another  feature  which  may  sometimes  be  observed  is  smallness 
of  the  crural  pulse  in  comparison  to  the  radial.  Intercostal  pressure 
pains  are  common,  and  in  rare  cases  the  aneur^'sm  may  press  for- 
ward and  displace  the  heart  or  even  press  upon  the  esophagus,  into 
which  it  may  break. 

Physical  Signs. — The  first  essential  in  examining  the  patient  is 
a  good  light.  In  cases  where  the  signs  are  not  well  marked,  the 
eyes  of  the  observer,  in  order  to  detect  the  slightest  pulsation, 
should  be  brought  close  to  the  patient's  chest.  While  in  many  in- 
stances the  external  changes  are  pronounced,  in  others  they  may 
be  absent  or  slight.  When  the  aneurysm  is  small  and  situated 
some  distance  from  the  walls  of  the  thorax,  it  generally  fails  to 
give  any  physical  signs.  Pressure  symptoms,  however,  may  be 
present.  When  the  ascending  aorta  and  first  portion  of  the  arch 
are  the  seat  of  the  aneurysmal  process,  physical  signs  are  in  evi- 
dence ;  when  in  the  last  portion  of  the  arch  and  descending  aorta, 
pressure  symptoms  alone  may  be  recognizable. 

Inspection,  if  not  negative,  reveals  deformity  of  the  chest  wall, 
due  to  the  presence  of  the  tumor  and  to  restriction  of  the  lung  and 
displacement  of  the  heart.  The  most  positive  sign  usually  first 
observed  is  the  presence  of  an  abnormal  diffuse  heaving  pulsation, 
either  with  or  without  an  external  tumor,  which  varies  in  position 
according  to  the  part  of  the  aorta  involved  ;  when  to  the  right  of 
the  sternum,  on  the  level  of  the  third  rib  or  in  the  first  and  second 
intercostal  spaces,  it  points  to  the  ascending  aorta  as  the  seat  of  the 
process  ;  when  to  the  left  of  the  sternum  it  suggests  the  transverse 
portion  of  the  arch,  when  posteriorly  to  the  left  of  the  spine  in  the 
dorsal  region,  to  the  descending  aorta. 
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When  a  tumor  is  present  it  may  occupy  any  of  the  above  posi- 
tions, the  most  frequent  being  that  first  mentioned,  as  the  ascending 
portion  of  arch  most  likely  to  be  affected.  Tke  costal  cartilages 
on  both  sides  and  the  sternum  may  become  entirely  obliterated, 
tlie  tumor  pushing  through  the  upper  part  of  the  latter,  sometimes 
forming  a  projection  several  inches  in  diameter.  The  integument 
covering  it  may  be  varicose,  inflamed  and  blood  stained,  and  in  rare 
cases  even  gangrenous,  as  mentioned.  The  pulsations  usually  cor- 
respond to  the  systole  of  the  heart  and  are  expansile.  They  may 
be  accompanied  by  a  thrill.  When  the  aneurj'sm  is  in  the  trans- 
verse portion  the  thrill  may  be  felt  in  the  suprasternal  notch.  The 
presence  of  pulsation  in  the  neck  denotes  implication  of  the  innom- 
inate artery.  The  degree  of  pulsation  is  influenced  by  the  presence 
of  clots  in  the  sac,  being  more  pronounced  when  tliey  are  few. 
When  the  movement  is  slight  simple  devices  are  often  used  to 
detect  the  pulsation.  One  plan  is  to  fasten  by  means  of  plaster 
cones  of  paper  to  opposite  sides  of  the  tumor  or  area  of  suspected 
pulsation  and  observe  whether  they  diverge ;  if  there  is  pulsation 
they  will  do  so.  Another  plan  is  to  place  two  bits  of  paper  edge  to 
edge  closely  over  the  tumor  ;  if  they  separate  it  denotes  expansion. 

The  apex  impulse  usually  shows  displacement,  due  cither  to 
pressure  or  hypertrophy,  the  former  being  more  frequent. 

Changes  in  the  chest  in  the  form  of  loss  of  respiratory  move- 
ment and  recession  of  the  chest  wall,  the  result  of  pressure  on  a 
large  bronchus  and  consequent  collapse  of  the  lung,  may  occa- 
sionally be  observed. 

Palpation  not  only  confirms  the  abo\'e,  but  is  a  more  efficient 
means  for  their  recognition.  It  often  reveals  the  pulsation  of  tu- 
mors  not  detectable  by  inspection.  When  the  tumor  is  in  evidence, 
especially  when  it  has  perforated  the  anterior  wall  of  the  thorax, 
a  heaving  movement  is  felt  peculiar  in  being  expansile,  and  in 
this  respect  differing  from  the  rising  of  a  tumor  over  an  artery. 
The  amount  of  resistance  in  the  sac  walls  depends  upon  the  pres- 
ence of  clots  or  lamin.'E  within  the  sac,  being  firm,  if  they  are  nu- 
merous, and  yielding,  if  they  are  few.  The  sensation  w^hich  an 
aneurysmal  tumor  imparts  to  the  hand  is  that  of  a  diastolic  shock, 
frequently  of  marked  intensity.  This  shock  is  an  important  sign  of 
aneurysm  and  is  due  to  the  falling  back  against  the  aortic  valves  of 
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a  large  quantity  of  blood,  namely,  that  contained  within  the  sac  in  ad* 
dition  to  the  normal  flow.  Frequently  a  systohc  thrill  and  a  purring 
fremitus  are  sometimes  felt.  When  aneur>'sm  is  deeply  seated  bimanual 
palpation  should  be  employed,  placing  the  palm  of  one  hand  over  the 
spine  and  that  of  the  other  over  the  area  of  the  tumor  anteriorly. 

Percussion  necessarily  varies  according  to  the  distance  of  the 
tumor  from  the  surface.  When  small  and  deep  seated  it  is  nega* 
tive,  but  when  large  and  near  the  surface  there  is  always  abnormal 
dulness.  Aneurysm  of  the  ascending  portion  of  the  arch  on  ac- 
count of  its  forward  and  to  the  right  growth  is  attended  with  in* 
crease  of  dulness  on  the  right  side  of  the  sternum;  those  in  the 
transverse  portion  give  dulness  in  the  median  line  extending  toward 
the  left,  while  those  in  the  descending  portion  produce  dulness  in 
the  left  interscapular  and  scapular  spaces. 

In  some  cases  compression  of  the  lung  produces  dulness  beyond 
the  area  of  the  aneurysm. 

Ausculiation  gives  var^'ing  results.  Adventitious  sounds  may 
not  be  detected  even  in  large  aneurysms  or  they  may  be  very  de- 
cided. This  variation  is  doubtless  due  to  the  depth  at  which  the 
aneurysm  is  seated  and  the  extent  to  which  its  walls  arc  lined  with 
lamina,  more  especially  the  latter.  A  murmur  or  bruit,  however, 
is  usually  audible.  It  is  heard  with  the  greatest  intensity  over  the 
body  of  thje  tumor  if  present,  and  is  transmitted  to  the  vessels  of 
the  neck  and  along  the  course  of  the  aorta.  It  is  of  a  booming 
character  and  is  usually  systolic.  A  diastolic  murmur  may  be 
added.  The  former  probably  arises  in  various  ways,  being  the  re- 
sult either  of  vibration  of  currents  passing  into  the  sac  or  of  eddies 
of  blood  within  the  sac  which  start  from  the  current  of  blood  as 
it  enters  the  sac  or  from  pressure  of  the  tumor  on  the  luraen  of  the 
aorta.  In  some  instances  there  may  be  an  associated  obstruction 
of  the  aortic  orifice  causing  a  systolic  murmur  which  is  propagated 
by  the  sac.  This  is  the  source,  according  to  some  observers,  of 
the  systolic  murmur  heard  in  many  cases  of  aneurysm.  A  diastolic 
murmur  is  often  audible,  due  without  doubt  to  a  co-existing  aortic 
insufficiency,  the  result  of  implication  of  the  aortic  valve.  Accord- 
ing to  Gibson  there  are  only  four  well -authenticated  cases  of  saccu- 
lated aneurysm  of  the  aorta  in  which  there  was  a  diastolic  murmur 
with  normal  aortic  valves. 
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An  important  sign,  especially  over  a  dull  area,  is  the  presence  of 
a  ringing  accentuated  aortic  second  sound  which  is  generally  heard 
in  aneur\^sm  of  large  size  situated  in  the  arch.     (Osier.) 

In  some  instances  a  systolic  murmur  is  audible  over  the  trachea. 
This  is  due  to  the  transmission  of  the  sound  from  the  sac. 

It  is  important  to  note  that  the  signs  of  ausculation  of  aortic 
aneur>^sm  are  in  many  instances  given  very  differently  by  different 
writers. 

Auscultation  of  the  heart  very  frequently  shows  the  presence  of 
aortic  murmurs  and  it  is  important  to  observe  that  such  adventi- 
tious sounds  are  more  distinct  over  the  aneurysm  than  in  the  aortic 
area. 

Tracheal  tugging,  as  a  sign  of  aortic  aneurysm,  was  first  men- 
tioned by  Surgeon  Major  Oliver,  who  gave  the  following  descrip- 
tion of  the  method  :* 

"  Place  the  patient  in  an  erect  position  and  direct  him  to  close  his 
mouth  and  elevate  his  chin  to  ahnost  the  full  extent ;  then  grasp 
tlie  cricoid  cartilage  between  the  finger  and  thumb  and  use  steady 
and  gentle  pressure  on  it.  When  dilatation  or  aneurysm  exists 
the  pulsations  of  the  aorta  will  be  distinctly  felt  transmitted  through 
the  trachea  to  the  hand.  The  examination  will  increase  lar>'ngeal 
symptoms  if  any  arc  present." 

The  value  of  this  procedure  as  a  means  of  diagnosis  is  generally 
accepted.  It  affords  recognition  of  aneurysm  in  its  earliest  stages 
and  when  deeply  seated. 

X-Ray  Diagnosis,  see  Part  VI L 

Diagnosia.— As  might  be  inferred  from  the  symptomatology, 
the  diagnosis  of  aneurj'sm  of  the  aorta  is  sometimes  difficolt  or  im- 
possible  and  sometimes^  on  the  other  hand,  readily  made.  This 
variation  depends  upon  the  stage  of  development  and  the  distance 
of  the  tumor  from  the  surface.  In  the  earlier  stages,  and  when 
deep  seated,  the  diagnosis  is  obscure.  Pressure  symptoms,  such  as 
have  been  enumerated,  may  be  present  to  a  greater  or  less  degree, 
but  are  not  pathognomonic  since  they  occur  in  other  conditions ; 
they  may,  nevertheless,  be  regarded  as  decidedly  suggestive. 

The  presence  of  a  pulsatile  tumor  in  which  the  pulsations  are 
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Ibrcflile,  together  with  adventitious  syslolk  murmurs  and  diastolic 
sbock  and  ringing  accentuation  of  the  aortic  second  sound,  is  the 
most  posid\''e  evidence  of  aneurysm  of  the  aorta.  In  many  in- 
stances, however,  the  diagnosis  must  be  reached  by  exclusion.  The 
presence  of  arterio-sclerosis  and  the  histoiy^  of  the  cause  which  led 
to  it  are  important  elements  in  diagnods. 

The  corvditions  uith  which  aortic  aneur^'sm  may  be  confounded^ 
when  a  pulsating  tumor  presents  itself,  aie  tumor  of  the  mediasti- 
num, cancer  of  the  stomach,  abscess  of  the  mediastinum,  pulsatmg 
empyema,  growths  in  the  lungs,  aneurysm  of  the  innominate  artery, 
and  simple  d^^namic  pulsation. 

Tumors  of  the  mediastinum  in  many  respects  dosdy  resemble 
aortic  aneurysm,  and  the  diflerenttation  ts  sometimes  atteiKled  with 
great  difficulty,  as  every  pressure  sv-mptom  may  be  present  in  both. 
There  may  be  a  pulsating  tumor  with  an  area  of  dulness  resem* 
bling  in  area  and  extent  that  of  ai>eurysm ;  there  may  be  cfisplaoe- 
ment  of  the  thoracic  viscera  and  even  a  s>-stolic  murmur.  The 
means  of  recognition  rest  mainly  upon  the  condition  of  the  walls 
of  the  arteries,  whether  they  are  intact  or  not,  the  character  of  the 
aortic  sound,  the  results  of  tracheal  tugging,  and  the  presence  of  a 
ringing  aortic  second  sound,  which  is  rarely  if  ever  heard  over  a 
solid  tumor.  Moreover,  pain  is  more  prominent  in  tumor  and 
pressure  symptoms  less  so.  The  general  condition  of  the  patient 
is  also  a  factor,  being,  as  a  rule,  better  in  aneur>"sm  than  in  tumor. 
'  In  the  latter  there  may  also  be  implication  of  the  cervical  and  axil- 
lary glands.  The  history  of  the  case,  as  of  syphilis,  hard  labor, 
etc.,  will  assist.  At  the  best,  however,  when  aneur^rsm  is  deep- 
seated  diagnosis  is  sometimes  impossible. 

Cancer  of  the  stomach  may  occasionally  press  upon  the  thoracic 
aorta  and  suggest  aneurj'sm.  Errors  may  be  avoided  by  noting 
that  in  aneurysm  there  is  no  cachexia ;  test  meals  show  the  pres- 
ence of  hydrochloric  acid  in  the  gastric  juice,  and  gastric  symptoms 
are  mild  or  absent.  Moreover,  the  physical  signs  of  aneur>*sm,  if 
present,  will  remove  all  element  of  doubt. 

Abscess  of  the  mediastinum  is  much  less  likely  to  be  confused 
with  aneurysm  from  tlie  fact  that  it  is  attended  with  the  general 
symptoms  of  suppuration  and  sometimes  those  of  septicaemia,  while 
direct  pressure  symptoms  are  not  so  marked  as  in  the  case  of  ancu- 
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rysm.  Here,  also,  the  history  of  the  case  and  physical  signs  lend 
valuable  aid  m  avoiding  error. 

Pulsating  empyema,  if  attended  with  a  projecting  tumor,  may 
early  prove  deceptive  and  be  mistaken  for  aneurysm.  The  points 
of  diflTerence  are  chiefly  the  absence  of  the  firm,  heaving  pulsation 
and  of  diastolic  shock,  the  presence  of  flatness  posteriorly,  the  ab- 
sence of  pressure  symptoms  and  alterations  in  the  pulse,  the  more 
diffuse  character  of  the  pulsation,  the  extension  of  the  area  of  dul- 
ness  beyond  the  aortic  area  and  the  history  of  the  case.  Doubt  may 
be  removed  by  puncture  with  a  hypodermic  needle. 

In  ver>'  rare  instances,  growths  in  the  pulmonar}^  tissues  of  a 
syphilitic,  tuberculous  or  cancerous  nature  may  press  upon  the 
heart  or  aorta  and  propagate  an  impulse,  and  in  some  degree  simu- 
late aneurysm.  In  such  cases  confusion  can  usually  be  eliminated 
by  the  history  and  physical  examination,  which  will  usually  show 
that  the  position  of  the  tumefaction  is  not  possible  in  aneur^'-sni. 

Aneurysm  of  the  innominate  artery  is  very  difficult  to  distin- 
guish from  that  of  the  aorta.  The  main  features  of  difference  are 
that  the  direction  of  the  tumor  in  the  case  of  the  innominate  artery 
is  toward  the  right  sternoclavicular  articulation,  the  radial  pulse  of 
the  right  side  is  retarded,  feeble  or  absent,  and  pressure  is  chiefly 
upon  the  right  bronchial  plexus,  tlie  right  bronchus  and  superior 
vena  cava.     Sometimes,  however,  differentiation  is  impossible. 

Simple  dynamic  or  neurotic  pulsation,  without  pain  or  pressure 
symptoms,  is  spoken  of  by  Murray,  Braniwell,  Goodno  and  others. 
This  phenomenon  is  observed  in  the  episternal  notch.  The  attend- 
ing neunHic  symptoms  will  prevent  error  in  diagnosis. 

Violent  dirobbing  of  the  arch  of  the  aorta  in  aortic  insufficiency 
may  be  mistaken  for  aneurysm. 

Prognosis. — The  possible  existence  of  aneurysm  of  the  aorta 
without  symptoms  and  the  ever-present  danger  of  rupture  of  its 
walls  render  the  prognosis  uncertain  in  the  extreme.  Spontaneous 
cures,  however,  not  infrequently  happen  in  small,  sacculated  varie- 
ties situated  in  the  ascending  portion  of  the  arch.  In  these  cases 
the  cavity  gradually  becomes  filled  with  successive  layers  of  lam- 
ina: until  it  is  entirely  obliterated,  when  the  walls  shrink. 

While  it  is  not  possible  to  forecast  the  future,  there  are  certain 
factors  which  may  be  regarded  as  exercising  a  determining  influ- 
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ence  on  the  course  of  the  disease.  These  are  the  condition  of  the 
arterial  walls,  the  aortic  valves,  and  the  heart-muscle.  The  gen- 
eral conditioi^,  the  surroundings  and  habits  of  the  patient  are  also 
important  considerations. 

Generally  speaking,  the  more  positive  the  signs  and  the  larger 
the  aneurysm  the  more  serious  the  condition.  Notwithstanding 
its  gravity,  patients  with  aneurysm,  even  of  vcr>^  large  size,  have 
lived  for  many  years ;  some  as  long  as  eleven  years. 

Aneurysm  may  terminate  by  rupture  of  the  sac  and  haemorrhage 
into  the  cavities  of  adjacent  organs^  or  It  may  rupture  externally 
or  death  may  result  from  the  effects  of  direct  pressure,  atheroma  or 
secondary  inflammation  of  neighboring  structures,  such  as  pericar- 
ditis, pneumonia,  or  other  lesions  of  the  lungs.  If  haemorrhage 
occurs  into  the  pericardium  death  occurs  immediately  from  com- 
pression of  the  heart;  if  into  the  lungs  it  may  either  be  immedi- 
ately fatal  or  there  may  be  repeated  losses  of  blood ;  if  into  the 
pulmonary'  artery,  vena  cava  or  right  heart,  grave  circulatory  phe- 
nomena arise  with  the  development  of  a  systolic  murmur,  dropsy 
and  heart  weakness. 

Treatment.— The  treatment  of  aneur>'sm  of  the  aorta  in  a  large 
number  of  cases  promises  nothing  and  at  the  best  is  only  palliative, 
yet  a  certain  proportion  of  cases,  if  seen  early,  are  amenabJe  to  its 
influence.  Cures  occur  spontaneously,  as  shown  by  the  presence 
at  autopsy  of  shrunken  aneurysmal  sacs,  and  the  various  methods 
of  treatment,  however  unsatisfactory,  have  a  small  proportion . of 
successes  to  their  credit.  The  great  aim  is  to  induce  coagulation  of 
the  blood  in  the  sac  and  subsequent  contraction  and  obliteration  of 
the  latter,  which  is  favored  by  retarding  its  flow  and  by  lowering  its 
pressure  within  the  sac. 

Various  methods  have  been  suggested  to  accomplish  this  end. 
The  most  important  is  that  of  rest  and  modification  of  diet.  Rest 
must  be  absolute,  both  mentally  and  physically.  It  is  evident  that 
such  a  course  requires  less  work  of  the  heart  by  causing  it  to  beat 
many  times  less  and  throwing  less  pressure  upon  the  weakened  and 
dilated  blood-vessels. 

Tufncts  Tnatmtnt. — Valsalva  first  practiced  bleeding  and  star\'a- 
tion,  Bellingham  strict  diet  without  bleeding.  Tufnel,  of  Dublin, 
instituted  a  systematized  plan  of  rest  and  diet  which  has  been  very 
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generally  approved  and  has  since  been  known  by  his  name*  It  con- 
sists of  absolute  rest  in  the  recumbent  posture,  with  a  restricted  drj'- 
diet,  as  follows : 

For  breakfast,  bread  and  butter,  two  ounces ;  milk,  two  ounces. 
For  dinner,  two  or  three  ounces  of  meat  and  two  ounces  of  milk  or 
claret.      For  supper,  two  ounces  of  bread  and  two  of  milk. 

In  this  way  it  is  hoped  to  reduce  the  volume  of  the  blood  and 
render  it  more  fibrinous  and  thus  to  favor  coagulation.  Balford 
added  the  administration  of  potassium  iodide.  This  treatment 
should  be  persisted  in  for  several  months.  But  it  is  easy  to  see 
that  few  persons  would  be  sufficiently  heroic  to  submit  to  it  for  so 
long  a  period,  and  doubtless  in  many  cases  some  addition  to  the 
diet  could  be  allowed.  The  class  of  cases  to  which  TufneFs  plan 
is  adapted  is  sacculated  aneurysms  in  the  early  stages  and  those 
with  large  sacs  communicating  with  tlie  aorta  by  means  of  a  small 
opening;  Not  a  few  instances  of  success  by  the  method  have 
been  reported  which  seem  to  promise  the  most  in  the  class  of  cases 
mentioned. 

The  following  drugs  are  used  with  the  idea  of  acting  upon  the 
sac  : 

Potassium  iodide  appears  to  be  the  only  one  which  seems  to 
have  any  real  effect.  The  action  of  this  remedy  is  not  yet  under- 
stood. It  is  behevcd  to  be  due  to  its  influence  in  reducing  blood- 
pressure  and  diminishing  the  frequency  of  the  heart-beat.  Some 
observers  attribute  to  it  a  specific  action  on  the  diseased  vessel. 
When  aneurysm  is  of  syphilitic  origin,  as  it  is  in  many  instances, 
this  would  certainly  seem  to  be  the  case.  However  this  may  be, 
the  administration  of  the  remedy  is  frequently  fo!!o\ved  by  beneficial 
results.  One  of  its  eflfects  is  the  disappearance  of  painful  sensations 
and  arrest  of  anginal  attacks.  This  is  one  of  its  most  important 
actions.  The  remedy  should  be  continued  for  months  in  doses  of 
fifteen  to  twenty  grains  or  more  three  times  a  day,  with  occasional 
remissions,  especially  if  symptoms  of  iodism  appear. 

Erg&Hm  has  also  been  employed,  but  is  not  generally  com- 
mended. 

Astringents,  such  as  acetate  of  lead,  have  like\^ise  been  used  in- 
ternally and  appear  to  have  had  some  effect,  but  the  value  of  reme- 
dies of  this  class  is  negative. 
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Local  Treatment. — While  it  seems  to  be  quite  generally 
agreed  that  rest,  modified  diet  and  potassium  iodide  are,  from  a 
medical  standpoint^  the  best,  if  not  the  only  means  at  command 
which  promise  anything  in  the  treatment  of  aneurysm  of  the 
aorta,  the  surgical  aspect  of  the  question  is  different^  for  there 
is  probably  no  subject  in  surgery  in  reference  to  which  there  is 
such  a  wide  diversity  of  opinion.  From  time  to  time  various 
methods  have  been  brought  forward  and  heralded  as  successful, 
only  to  be  shown  by  subsequent  experience  to  be  unworthy  of  the 
claims  made  for  them.  The  following  is  an  enumeration  of  the 
most  important  surgical  procedures  which  at  various  times  have 
attracted  attention. 

Ergatint\  subcutaneously,  in  the  neighborhood  of  the  sac  was 
practiced  by  Langenbeck  and  others  and  successful  cases  reported. 
From  two  to  four  grains  dissolved  in  glycerin  or  water,  or  seven 
to  ten  drops  of  Squibb's  fluid  extract  are  injected.  Injections 
should  not  be  made  more  frequently  under  favorable  conditions 
than  once  in  two  or  three  days.  Sloughing,  cellulitis  and  oozing 
of  blood  from  the  aneur>'sm  not  infrequently  follow  this  method, 
which  has  not  been  supported  by  experience  and  in  consequence 
has  l>ecome  obsolete. 

Injections  in  the  sac  of  astringents,  such  as  tincture  of  iron,  ace- 
tate of  lead,  etc.,  are  only  mentioned  to  be  condemned  as  worse 
than  useless. 

Galvano-puncture  has  been  successful  in  some  cases.  Ciniselli 
reported  twenty-three  cases  with  four  cures.  In  small  sacculated 
aneurysm  it  is  a  hopeful  resource.  The  method  is  as  follows : 
First  introduce  into  the  sac  a  needle  insulated  except  at  its  point ; 
to  this  the  positive  pole  is  attached  and  the  negative  to  a  large 
electrode  over  the  abdomen.  The  current  is  then  allowed  to  pass 
from  three  to  four  hours.  Before  operating,  the  action  of  the  ap- 
paratus should  be  tested  in  fresh  blood  or  egg  albumin.  The  dan- 
ger from  embolism  is  slight. 

Another  method  is  that  of  Loreta.  Two  needles  are  passed  into 
the  sac  and  a  mild  current  of  electricity  is  allowed  to  flow  through, 
producing  both  an  electrical  and  a  mechanical  effect. 

Injections  of  gelatin  were  first  introduced  by  Lancereaux  a  ^^"^4 
years  ago  and  successful  cases  reported.     Subsequent  experience, 
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however,  especially  in  this  country,*  has  not  substantiated  these 
claitHH.  Injections  of  a  one  per  cent,  solution  of  gelatin  in  normal 
Jialinc  are  made  into  the  sac.  The  strictest  antisepsis  is  necessary, 
SIS  «up|>yration  is  very  liable  to  occur.  Pyrexia  is  common.  In  a 
caac  reported  by  Z.  A.  Presmanf  {Mediciftskaie  Obosrenie,  August, 
f90l)  of  aneurysm  of  the  arch  of  the  aorta  in  a  woman  forty-nine 
years  old  the  treatment  was  successful.  From  August  21st  to 
October  26th  ten  injections  were  given.  After  the  eighth  injection 
a  genera!  reaction  characterized  by  fever  developed.  The  injec- 
tion h  were  painful.  Some  writers  speak  of  intense  pain  which 
lasted  as  long  as  si.K  hours. J 

MkiiiVi'u  s  mrfhoti  is  as  follows  :  Render  the  skin  aseptic  and 
in.S("il  a  nc  t-dle  inl(»  the  sac  until  it  comes  In  contact  with  the  wall 
on  tht  other  side.  The  needle  may  be  left  in  situ  for  twenty-four 
t*)  thirty-si.x  hours.  Another  plan  of  McEwen  is  to  introduce  the 
needle  as  above  described,  then  to  move  it  about  so  that  the  oppo- 
site wall  of  the  sac  is  irritated.  The  needle  is  then  moved  for 
about  ten  minutes  ;  then  another  area  is  irritated  without  with- 
drawing the  needle.  In  this  irritation  process  the  needle  is  only 
left  in  for  a  few  hours.  Success  has  followed  this  procedure  in  some 
cases. 

The  introduction  of  foreign  substances  was  suggested  and  prac- 
ticed by  the  late  C.  H.  Moore,  in  1864,  in  aortic  and  other  inoper- 
able aneurysms.  In  a  case  of  aortic  ancur>*sm  Moore  introduced 
twenty -sb:  yards  of  ^nc  iron  wire.  The  result  was  the  formation 
of  a  coAgulum,  but  the  patient  died  from  sepsis.  Since  then  vari- 
ous substances  have  been  used  for  the  same  purpose,  such  as  horse 
hair,  tishing  gut,  watch  spring,  steel  wire,  capper  wire,  etc.  The 
wire  is  introduced  into  the  sac  through  a  canula,  being  passed  in 
obliquely.  Considerable  ha-morrhage  may  occur  during  the  pro- 
cess. The  success  of  this  method  has  been  so  meager  as  not  to 
warrant  its  use  The  coagulum  which  results  does  not,  as  in  na- 
ture, form  on  the  walls  of  the  sac,  but  on  the  foreign  substance  and 
embolism  is  ven-  liable  to  result 


4 


1900. 


J«Mnal,  Untk  is*  19U. 


DISEASES  OF  THE  AORTA. 


387 


I 


I 
I 


r 


Distal  ligation  of  arteries  has  been  practiced  for  ancurj^sm  of  the 
innominate,  the  aorta  adjacent  to  it  and  the  transverse  portion  of 
the  arch.  The  method  of  procedure  is  ligature  of  the  right  com- 
mon carotid,  the  right  subclavian  or  the  left  common  carotid. 
Ligation  of  the  left  common  carotid  seems  a  less  formidable  opera- 
tion and  one  that  has  been  attended  with  more  favorable  results, 
which  at  the  best  scarcely  justifies  the  operation. 

Venesection  has  long  been  practiced.  As  a  method  of  treatment 
it  is  not  to  be  commended,  but  in  certain  conditions  of  dyspncea 
and  intense  venous  engorgement  arising  from  mechanical  obstruc- 
tion from  pressure  of  aneurysmal  tumors  it  is  said  to  have  been 
employed  to  advantage. 

Treatment  of  Symptoms. — From  the  character  of  the  affection 
it  naturally  follows  that  palliation  is  a  ver>^  important  part  in  the 
treatment  of  aortic  aneurysm.  In  the  numerous  instances,  where 
from  the  nature  and  conditions  of  the  case  no  plan  of  curative  treat* 
ment  is  possible,  the  patient  should  lead  as  quiet  a  life  as  his 
circumstances  and  surroundings  permit.  All  exertion  should  be 
avoided  and  intervals  of  rest  in  the  recumbent  posture,  if  possible. 
practiced.  For  palpitation,  pain  and  praecordial  distress  the  ice-bag 
may  be  applied.  When  there  is  marked  e\idence  of  arterio-sclero- 
sis  glonoine,  four  or  five  times  a  day,  often  proves  useful.  For 
violent  throbbing,  aconite  in  drop  doses  o^  the  tincture  is  recofn- 
mended.  Other  remedies  may  be  prescribed  according  to  indica* 
tions,  frequently  with  relief  Phenacetine  and  some  of  the  other 
coal-tar  derivatives  sometimes  palliate  the  neuralgic  pain.  Morphia^ 
hypodermically,  will  be  necessary  in  the  latter  stages,  for  the  relief 
of  pain  and  dyspncea.  Chloroform  inhalations  majr  alone  be  ad- 
ministered in  advanced  conditions  of  dyspnu:a  and  pasi  not  other- 
wise relieved. 

When  dyspmta  arises  from  pressure  on  the  trachea  or  is  due  to 
bilateral  paralysis  o{  the  vocal  cords,  tracheotomy  may  be  neces- 
sary. 

In  all  instances,  whether  or  not  any  special  line  of  treatment  » 
adopted,  the  bowels  should  be   kept  free  and  strainii^  at  slool 
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BRONCHITIS. 
S^TiONYMs. —  Tnichtlo' Bronchitis^   Calarrlial  Bronchitis, 

Bronchitis  is  a  catarrhal  inflammation  of  the  bronchial  tubes 
and  trachea.  It  occurs  as  simple  acute  bronchitis,  chronic  and 
fibrinous  bronchitis.  Involvement  of  the  fine  bronchioles,  called 
capillar>'  bronchitis,  is  almost  invariably  accompanied  by  implication 
of  the  alveolar  structure,  and  is  now  regarded  as  practically  bron- 
cho-pneumonia, consequently,  it  is  not  discussed  as  a  distinct  dis- 
ease process. 

Simple  Acute  Bronchitis. 

Simple  acute  bronchitis  is  inflammation  confined  to  the  trachea 
and  large  bronchial  tubes. 

JEtiology* — Predisposing  influences  are  age.  namely,  infancy 
and  old  age,  diathesis  as  evidenced  by  the  suscepdbilit>'  of  persons 
with  weakened  constitutions,  pulmonary,  valvular  or  renal  disease, 
and  defective  hygiene,  such  as  living  in  badly  ventilated,  over- 
heated apartments.  The  most  frequent  cause  is  chillii^  of  the  sur- 
face of  some  portion  of  the  body  or,  as  it  is  commonly  called, "  catch- 
ing  cold."  Hence  meteorolofjjcal  influences,  as  manifested  by  sud- 
den changes  of  temperature,  dampness,  exposure  to  draughts  of 
cold  air,  are  among  the  most  common  causes. 

It  has  been  suggested  that  bronchitis  is  of  microbic  origin- 
While  this  is  doubtful  in  ordinary  forms,  in  epidemic  varieties 
where  it  constitutes  an  important  symptom,  as  in  la  grippe,  it  holds 
true,  although  the  specific  microbe  has  not  yet  been  satis^ctonly 
demonstrated. 

tte  bronchitis  arises  secondarily  in  connection  with  a  large 
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notable  of  these  is  measles,  where  it  forms  a  constant  symptom, 
and  whooping-cough.  It  may  also  be  observed,  although  much 
less  frequently,  in  tj'phoid  fever,  smallpox,  diphtheria,  etc.  Gout, 
rheumatism  and  Bnghl's  disease,  by  the  retention  of  excrementi- 
tious  matter  in  the  blood,  may  produce  acute  bronchitis.  Organic 
diseases  of  the  nervous-system,  such  as  locomotor  ataxia^  dissemi- 
nated sclerosis  and  progressive  muscular  atrophy,  arc  frequently  at- 
tended with  acute  bronchial  catarrhal  conditions,  which  in  many  in- 
stances probably  arise  from  the  lowered  state  of  the  system,  rather 
than  from  the  direct  action  of  these  affections.  The  inhalation  of 
irritant  chemicals,  such  as  chlorine,  bromine  and  powder  or  dust  of 
steel  filings,  coal  or  cotton,  may  induce  the  affection  in  some  in- 
stances. 

Morbid  Anatomy. — The  morbid  changes  are  the  same  as  those 
which  occur  in  inflammations  of  the  mucous  membrane  elsewhere, 
and  are  usually  bilateral  and  confined  to  the  trachea  and  larger 
bronchi.  In  many  instances  the  process  is  the  result  of  extension 
of  an  acute  catarrh  of  the  upper  respiratory  tract.  In  the  early 
stages  there  is  a  hypera^mia,  which  is  more  marked  around  the  se- 
cretory glands,  and  which  varies  in  intensity  according  to  the  inten- 
sity of  the  inflammation.  The  mucosa  shows  reddened,  arbores- 
cent  areas  which  in  the  severe  forms  are  more  evenly  and  generally 
diffused,  with  decided  swelling,  the  membrane  presenting  a  bright 
red,  velvety  appearance.  This  change  is  due  to  oedema  of  the 
papillae,  the  development  of  granulations  and  the  obliteration  of 
the  longitudinal  rugae.  Marked  cellular  infiltration  of  the  mucosa 
occurs  in  ordinar>^  cases  on  account  of  the  tendinous  character  of 
the  basement  membrane,  which  is  situated  between  the  blood-ves- 
sels and  the  mucous  membrane  itself 

In  the  onset  of  these  changes  there  is  dryness  of  the  membrane. 
This  condition  is  quickly  followed  by  hypersecretion,  when  the 
mucosa  appears  more  or  less  covered  with  mucus. 

Symptoms.^-Simple  acute  bronchitis  usually  manifests  itself 
as  a  common  cold  with  coryza,  sore  throat,  hoarseness,  soreness 
and  rawness  of  the  chest,  aching  of  the  limbs,  headache,  pleu- 
ritic-like pains  and  some  fever.  There  may  or  may  not  be  a  slight 
chilliness  and  sometimes  a  decided  chill  The  bronchial  symp- 
toms generally  arise  from  an  extension  of  the  catarrhal  process  in 
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the  upper  respiratory  tract  downward,  and  are  those  of  a  sense  of 
tightness  and  irritation  beneath  the  stemiim  with  dry  coug^h  fol- 
lowed, as  the  secretion  increases,  by  mucous  expectoration. 

The  symptoms  may  appear  in  a  more  or  less  modified  form  or 
may  be  severe,  hence  the  affection  may  be  regarded  as  presenting 
two  types,  the  mild  and  the  severe.  In  the  former  the  temperature 
may  range  for  only  twenty- four  or  forty -eight  hours  slightly  above 
normal  and  the  symptoms  of  aching  and  soreness  may  disappear 
after  a  few  days,  leaving  behind  a  slight  bronchial  catarrh  and 
cough.  In  severe  forms  there  may  be  a  decided  chill  and  the  symp- 
toms of  thoracic  pain  and  soreness,  aching  of  the  back  and  limbs, 
general  malaise,  are  more  pronounced.  The  temperature  ranges 
more  persistently  higher  and  registers  from  ioo°  to  102.5  or  103^  F. 
There  maybe  some  oppression,  but  it  does  not  amount  to  dyspncEa. 
The  evidences  of  bronchial  catarrh  arc  much  more  marked  and  may 
be  present  for  a  fortnight  or  more.  The  cough  may  be  very  an- 
noying, being  frequent  and  harassing,  in  some  instances  causing 
sleeplessness,  vomiting  and  involuntary'  urination. 

In  both  the  mild  and  severe  forms  of  bronchitis  as  the  expectora- 
tion becomes  loosened  and  increased  in  quantity  the  cough  becomes 
less  troublesome. 

A  special  form  called  gouty  bronchitis  is  that  which  may  occur 
in  gouty  subjects,  sometimes  as  a  precursor  of  gout,  at  others  as  a 
concomitant  symptom,  and  at  others  again  as  a  phenomenon  result- 
ing from  retrocession  of  gout.  The  symptoms  are  those  of  bron- 
chitis in  its  severe  form,  with  pulmonary  congestion  and  irregularity 
of  the  heart  action. 

Complications  may  occur  in  the  form  of  capillary  bronchitis  or 
lobular  pneumonia  and  atelectasis  pulmonum,  especially  in  in- 
fancy and  old  age.  The  imperfect  expectoration  at  these  periods 
of  life  also  tends  to  cause  the  secretions  to  accumulate  in  the  de- 
pendent portions  of  the  lung  and  produce  bronchiectasis.  In 
measles  and  whooping-cough  the  tendency  to  implication  of  the 
finer  tubes  is  always  pronounced.  The  fine  vessels  are  liable  to  be- 
come occluded  with  mucus  and  form  areas  of  collapsed  lung  tissue 
and  subsequently  lead  to  broncho-pneumonia. 

The  course  of  the  affection  is  from  a  few  days  to  several  weeks* 
In  persons  suffering  from  debility  from   any  cause  or  with   dia- 


394 


DISEASES  OF  THE  BRONCHI. 


thetic  tendencies,  it  is  liable  to  be  protracted  or  to  assume  a  chronic 
form, 

Physical  Signs. — In  the  mild  form  there  maybe  almost  complete 
absence  of  physical  signs,  or  at  the  most  a  few  loud  sonorous  or 
sibilant  rales.  Impection  in  the  severer  forms  may  show  some  ac- 
celeration of  the  rate  of  respiration.  Palpation  shows  transitory 
rhonchial  fremitus  if  there  is  much  narrowing  of  the  calibre  of  the 
bronchi.  Pcrcusdon  reveals  no  change.  Auuultatiofi  furnished 
the  only  positive  evidence.  In  the  early  stages  there  are  dry 
rales,  which  may  be  heard  anywhere  and  which  are  transitory  in 
character.  Tliere  may  be  in  addition  some  harshness  of  the  res- 
piratory murmur.  As  secretion  increases  the  rales  become  more 
moist  and  bubbling.  They  will  now^  be  coarser  or  finer,  according 
to  the  size  of  the  tubes  in  which  they  are  situated,  and  will  change 
from  time  to  time. 

Diagnosis*— Til c  recognition  of  bronchitis  is  a  simple  matter. 
The  general  symptoms,  together  with  the  presence  of  bronchial 
rales  and  absence  of  dulness  on  percussion  and  other  physical 
signs,  are  conclusive.  In  some  instances  wdien  the  large  tubes 
alone  are  involved  the  bronchial  rales  may  not  be  detected,  or 
coughing  may  cause  their  temporary  disappearance. 

It  is  scarcely  possible  to  confuse  simple  bronchitis  with  any  other 
disorder ;  in  the  severe  form»  however,  care  must  be  taken  not  to 
overlook  the  presence  of  a  more  serious  condition.  This  caution 
is  necessary,  especially  in  regard  to  capillar>'  involvement  and  bron- 
cho-pneumonia. In  simple  bronchitis  the  subcrepitant  rales  and 
areas  of  dulness  on  percussion  which  characterize  broncho-pneu- 
monia arc  absent,  the  respiration  is  freer,  there  is  no  real  dyspnoea 
and  the  general  symptoms  are  milder.  Bronchitis  may  sometimes 
be  confused  with  asthma  and  pulmonary  tuberculosis  in  its  earlier 
stages.  It  is  distinguished  from  tlie  former  by  the  absence  of  the 
characteristic  labored  breathing,  Uie  loud  rhonchi,  the  rhonchial 
fremitus  and  history  of  the  case.  Its  differentiation  from  pulmo- 
nary tuberculosis  is  discussed  under  that  subject. 

Prognosis. — The  prognosis  is  good.  Only  in  the  severer  forms 
is  there  any  gravity,  and  this  is  generally  confined  to  young  chil- 
dren, those  advanced  in  years  and  those  suffering  from  debility  and 
diathetic  tendencies.     Under  these  conditions  there  is  danger  that 
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the  finer  capillaries  may  become  involved  and  broncho-pneumonia 
develop. 

Treatment* — There  seems  to  be  an  impression  among  the  laity 
that  a  full  dose  of  quinine  or  a  Turkish  bath  are  excellent  to  abort 
a  cold.  Whether  the  quinine  has  any  real  effect  it  is  difficult  to  say, 
but  it  is  certain  that  the  bath  is  a  doubtful  expedient  and  not  to 
be  recommended,  as  the  temporary  relief  obtained  is  more  than 
counterbalanced  by  the  subsequent  exposure.  In  mild  cases  do- 
mestic remedies  in  the  form  of  hot  drinks,  hot  foot  baths  and  sin- 
apisms to  the  chest  answer  very  well. 

When  the  symptoms  of  bronchial  inflammation  are  decided  the 
patient  should  remain  in  bed  until  all  symptoms  have  disappeared 
and  convalescence  is  established.  The  temperature  of  the  apart- 
ment should  be  maintained  at  from  68°  to  70°  F.  The  diet  should 
be  light  and  simple  and  the  bowels  kept  free.  In  feeble  persons 
and  in  conditions  of  debility  the  strength  should  be  kept  up  by 
concentrated  liquid  nourishment  and  stimulants.  Stimulants  should 
also  be  given  when  the  expectoration  is  tenacious  and  its  expulsion 
attended  with  exhaustion.  In  severe  cases  the  atmosphere  of  the 
sick  room  may  be  kept  impregnated  with  steam.  It  is  advisable 
for  the  patient  to  change  his  position  from  time  to  time,  especially 
to  avoid  lying  continuously  on  the  back.  This  is  to  lessen  the 
tendency  to  gravitation  of  the  bronchial  secretion  to  the  base  of 
the  lungs. 

Medicinal  treatment  varies  according  to  the  stage  of  the  dis- 
ease. In  the  first  stage,  that  of  arrested  secretion,  which  is  very 
short,  the  indications  are  to  allay  irritation  and  promote  secretion. 
When  the  latter  is  affected  the  former  usually  follows.  In  the 
second  stage,  that  of  secretion,  the  indications  are  the  removal  of 
the  same,  and  in  severe  cases  support  of  the  patient's  strength.  In 
the  first  instance  the  general  condition  is  best  met  by  the  exhibition 
of  aconite  or  bryonia. 

The  following  are  the  chief  remedies  for  acute  bronchitis  with 
these  principle  indications : 

Aconitum,  when  there  is  fever  and  restlessness  in  the  early 
stages.  Fractional  doses  of  the  tincture  half  hourly  to  induce  per- 
spiration are  beneficial 

Bryonia,  for  the  sensation  of  rawness  under  the  sternum,  dry» 
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racking  or  violent  cough  with  turgescence  of  the  face,  sharp  pleu- 
ritic pains,  sense  of  aching  and  soreness  throughout  the  body. 

Antimonium  tartaratum,  one  of  the  best  remedies  in  both  stages^ 
either  alone  or  in  alternation  with  bryonia  as  mentioned.  In  the 
early  stage  it  hastens  secretion,  in  the  later  it  facilitates  expectoration 
by  its  "  loosening"  properties.  In  the  later  stage  its  special  indica- 
tions are  the  presence  of  loose,  lumpy  mucus,  difficult  of  expectora- 
tion, much  wheezing  and  rattling  of  mucus  and  tendency  to  implica- 
tion of  the  finer  bronchial  tubes,  especially  in  children  and  in  aged 
persons. 

Kali  bichromas,  when  the  mucus  is  stringy,  tenacious,  yellowish 
in  color,  tongue  thickly  coated,  irritation  of  larynx,  trachea  and 
pharynx.  The  remedy  may  be  used  by  inhalation  in  the  propor- 
tion of  two  grains  of  the  powdered  drug  in  four  ounces  of  water. 

Ipecacuanha  is  useful,  especially  in  children,  being  indicated 
when  their  breathing  is  asthmatic  in  character,  with  rattling  of  mu- 
cus in  the  bronchi,  nausea,  wheezing  respiration  with  gastric  and 
intestinal  disturbances.  In  severe  cases,  when  the  secretion  is  ex- 
cessive and  difficult  to  expectorate,  it  affords  relief 

Heroin  or  codeine^  preferably  the  former,  will  be  found  excellent 
in  palliating  the  cough.  An  eighth  or  sixteenth  of  a  grain  of  heroin 
in  simple  elixir  occasionally  during  the  day  proves  very  efifective 
when  the  cough  is  annoying. 

Hyoscyamtis  and  ntmcx  are  both  useful  for  irritating  cough,  the 
former  when  cough  is  worse  at  night  and  on  lying  down,  with  ex- 
treme sensibility  of  the  trachea  and  larynx,  the  latter  with  similar 
indications  in  addition  to  excessive  sensibility  to  air  striking  the 
neck  and  to  any  pressure  over  the  trachea. 

Sciiia  maritima,  when  the  cough  is  spasmodic,  with  scanty  ex- 
pectoration and  thoracic  pain*  This  remedy  also  enters  into  the 
combination  of  old  time  cough  mixtures  for  administration  in  the 
second  stage. 

Antinwnii  arscnis  may  be  given  in  place  of  the  tartrate  in 
severe  forms  when  in  addition  to  the  general  indications  for  that 
remedy  there  is  oppression,  cyanosis  with  cold  perspiration,  anxi- 
ety, restlessness  and  debility. 

Andmonii  lodidum,  while  efficacious  in  simple  stages,  is  especially 
useful  when  an  acute  attack  of  bronchitis  supervenes  upon  an  ex- 
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isting  phthisical  condition,  where  there  is  heavy  yellowish  muco- 
purulent expectoration. 

Htpar  suiphuris^  when  tliere  are  long"  paroxysms  of  loose  cough 
with  purulent  expectoration  in  protracted  cases  and  in  tliose  with 
laryngeal  complication. 

Ammomi  carbonas,  in  three- to  five-grain  doses,  will  prove  of  ser- 
vice to  facilitate  expectoration  when  it  is  tenacious  and  its  expul- 
sion is  attended  with  exhaustion,  especially  in  feeble  and  aged 
H     patients, 

■  Semga  may  be  used  under  the  same  conditions  as  the  ammonium 
H     carbonate. 

H         In  gouty  bronchitis  the  treatment  should  be  directed  to  the  gout, 

■  colchicum,  soda  salicylate  and  alkalies  being  the  chief  remedies. 

I    mi 


Chronic  Bronchitis, 

Synonyms. — Chronk  Bronchial  Catarrh^  Chronic  Trachelo- 
Bronchiiis, 


Chronic  bronchitis  is  a  chronic  catarrhal  inflammation  of  the 
mucous  membrane  of  the  trachea  and  bronchi.  It  arises  primarily 
and  secondarily  and  occurs  as  simple  chronic,  dry  and  putrid  bron- 
chitis and  bronchorrhoea. 

.etiology. — The  aflfection  is  more  prevalent  in  cold,  damp  and 
changeable  climates  and  in  winter.  In  many  cases  it  disappears  in 
summer  and  reappears  in  winter.  It  is  also  more  frequent  among 
men  than  women  from  the  fact  that  the  former  are  more  exposed  to 
its  causal  influences.  Age  also  seems  to  be  a  factor,  as  chronic 
bronchitis  is  commonly  observed  in  those  of  advancing  years. 
Sometimes,  however,  it  occurs  in  the  young.  Repeated  attacks  of 
acute  bronchitis  may  result  in  the  primary  or  simple  chronic  form, 
hence,  exposure,  climatic  influences  and  inhalation  of  irritants  may 
be  the  initial  causes.  In  association  with  these  factors  there  is  fre- 
quently some  predisposition,  such  as  age  or  diathesis.  Simple 
chronic  bronchitis  may  also  be  traced  to  acute  bronchial  catarrhs 
which  arise  secondarily  in  connection  with  some  other  affection,  such 
as  measles,  whooping-cough  or  broncho-pneumonia,  but  which  fail 
to  resolve  after  subsidence  of  the  acute  lesion  and  assume  a  chronic 
course.     It  is  this  type  which  is  liable  to  aiTect  young  persons. 
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Osier  speaks  of  a  form  of  chronic  bronchitis  occurring  in  women 
between  twenty  and  thirty  years  of  age.  The  cough  is  described 
as  more  pronounced  in  the  morning  and  accompanied  by  a  profuse 
muco-purulent  expectoration.  The  physical  signs  are  negative. 
The  etiology  is  obscure,  but  a  gouty  and  tuberculous  tendency 
were  observed.  The  affection  does  not  appear  to  affect  the  general 
health  and  may  continue  indefinitely. 

Secondary  chronic  bronchitis,  the  usual  form  of  the  affection, 
depends  upon  a  variety  of  ^etiological  conditions  which  may  be  sum- 
marized as  follows  :  diatheses,  such  as  gout,  rheumatism,  syphilis, 
Bright*s  disease,  chronic  alcoholism,  pulmonary  tuberculosis,  em- 
physema, rachitis,  scrofula  and  valvular  lesions  of  the  heart.  In 
these  conditions  it  is  the  result  of  the  altered  state  of  the  blood 
from  retention  of  toxic  matters.  In  chronic  alcoholism,  in  addition 
to  the  retention  of  toxines  in  the  circulation,  alcohol  acts  by  pro- 
ducing irritation  and  hyperremia  of  the  mucous  membrane.  In 
pulmonar>^  tuberculosis  it  forms  part  of  the  process  which  arises 
from  the  presence  of  the  bacillus,  at  the  same  time  it  may  be  pres- 
ent before  the  inception  of  the  bacillus,  being  dependent  upon 
other  causes  and  in  itself  a  factor  leading  to  the  development  of 
tuberculosis. 

In  emphysema  and  cardiac  diseases  chronic  bronchitis  appears 
secondarily  as  a  product  of  interference  with  the  circulation  of  the 
lungs  which  results  in  hypera^mia,  being  more  frequently  found  in 
mitral  disease. 

Morbid  Anatomy.— The  changes  var\'  according  to  the  diseases 
with  which  the  bronchitis  is  associated.  At  first  only  the  mucous 
membrane  is  affected,  but  in  time  all  the  bronchia!  structures  and 
the  peri-bronchial  tissue  become  involved.  The  mucosa  undergoes 
a  variety  of  changes,  in  some  places  becoming,  it  may  be,  very 
much  thinned,  so  that  longitudinal  elastic  fibres  stimd  out  promi- 
nently, presenting  a  lattice- like  appearance,  in  others  it  may  be 
granular  or  thickened  from  cellular  infiltration.  There  also  may 
be  ulceration  at  certain  points,  more  especially  of  the  mucous  folli* 
cles.  The  follicles  may  likewise  present  some  hypertrophy,  in 
some  instances  undergoing  atrophy,  in  others  hypertrophy.  Some- 
times there  are  areas  from  which  the  epithelia  have  been  denuded. 
The  membrane  is  of  a  dull,  grayish  hue.     These  changes  arc  at- 
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tended  with  weakening  of  the  walls  of  the  tubes  which  at  certain 
points,  in  cases  of  long  standing,  may  undergo  dilatation,  either  sac- 
culated, cylindrical  or  fusiform.  In  some  instances  the  dilatation 
may  be  so  excessive  as  to  suggest  on  examination  the  presence  of 
a  cavity.  This  occurs  more  especially  in  the  centre  of  the  lung. 
There  is  always  a  tendency  on  the  part  of  the  secretion  to  collect 
in  these  dilatations. 

The  air  vesicles  may  likewise  be  affected  and  dilate,  and  in  con- 
sequence emphysema  is  a  frequent  accompaniment  There  is  often 
a  dilatation  of  the  right  side  of  the  heart. 

The  character  of  the  secretion  is  usually  mu co-purulent,  but  it 
varies.  Its  color  may  be  yellowish  from  the  presence  of  pus 
cells,  or  dark  gray  from  the  admixture  of  degenerated  epithelium 
or  decomposed  blood.  Sometimes  it  may  be  a  jelly-like  mass  of 
muco-pus ;  occasionally^  it  may  be  thin  and  watery  from  excess  of 
serum. 

Symptonis.—' Variability''  arising  from  the  presence  of  associated 
lesions  and  dyscrasias  characterizes  the  clinical  course  of  chronic 
bronchitis.  The  chief  symptoms  are  cough,  shortness  of  breath 
and  expectoration.  In  the  earlier  periods  the  general  health  may 
remain  unaffected,  but  later  evidences  of  emphysema,  cardiac  dila- 
tation and  visceral  disturbances  become  manifest. 

The  cough  is  inconstant  and  appears  in  diflferent  forms,  depend- 
ing upon  the  amount  of  secretionj  the  weather  and  season.  During 
warm  weather  it  may  be  absent,  returning  each  winter  and  persist- 
ing until  the  following  summer.  It  is  commonly  aggravated  in  the 
morning  owing  to  the  bronchial  secretion  accumulating  during  the 
night.  It  may  also  be  very  troublesome  during  the  night.  In 
some  patients  again  it  may  appear  in  recurrent  attacks. 

The  character  of  the  sputum  differs  according  to  the  type  of 
bronchial  catarrh.  It  may  be  copious,  muco-purulent,  watery, 
scanty  or  putrid.  Microscopically,  it  consists  of  broken-down  cpi- 
thelia  and  pus  ceils,  blood-corpuscles,  granular  detritus,  micro- 
organisms and  shreds  of  tissue  from  the  bronchi.  It  is  chiefly  in 
regard  to  the  variability'  of  the  sputum  that  the  diflerent  clinical 
forms  of  chronic  bronchitis  are  recognized. 

Dyspnoea  is  common  to  all  forms  of  chronic  bronchitis ;  it  is 
usually,  however,  only  apparent  on  exertion,  disappearing  imme- 
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diately  when  at  rest.  It  is  due  more  to  the  associated  emphysema 
and  cardiac  dilatation  than  to  changes  in  the  bronchial  mucous 
membrane.  In  some  instances  there  may  be  true  bronchial  asthma. 
Fever  is  rarely  present.  Evidences  of  diathetic  tendencies  may  oc- 
casionally be  observed.  Sometimes  patients  suffer  from  gouty 
symptoms  and  chronic  bronchitis  and  manifestations  of  gout,  for 
example  eczema,  alternate  with  bronchitis.  In  other  cases  both 
may  be  present  at  the  same  time. 

BRONCEiORRHOiA. — ^Thc  distinguishing  symptom  in  this  variety  is 
the  excessive  amount  of  secretion  which,  in  exceptional  cases,  may 
amount  to  three  or  four  pints  in  twent>'-four  hours.  The  sputum 
may  be  very  liquid  and  watery,  but  more  often  it  is  thin,  with 
masses  of  greenish  or  yellowish  muco-pus  floating  in  it.  When 
allowed  to  settle  in  a  glass  a  layer  of  pus  falls  to  the  bottom,  above 
which  there  is  a  layer  of  serum  covered  with  froth. 

Bronchorrhoea  is  commonly  obser\'ed  in  elderly  people,  although 
it  may  occur  in  the  young.  It  may  exist  a  long  time  without  ap- 
parent damage  to  the  lung  or  detriment  to  the  general  health.  On 
the  other  hand,  it  may  lead  to  dilatation  of  the  bronchi  and  ulti- 
mately to  fetid  bronchitis. 

Fetiu  Bronchitis. ^ — In  this  form  the  sputum  is  extremely  often- 
sive,  and  the  foul  odor  may  permeate  the  whole  apartment.  Putrid 
expectoration  occurs  with  bronchiectasis,  gangrene  and  abscess  of 
the  lung,  decomposition  within  phthisical  cavities  and  empyema 
with  perforation  of  the  lung,  and  in  rare  instances  independently  of 
these  lesions.  The  sputum  is  usually  abundant,  thin,  grayish-white, 
separating  into  layers  on  standing.  The  lower  layer  consists  of 
thick  sediment,  in  which  are  sometimes  found  j^cUowish  masses  the 
size  of  peas,  called  Dittrich's  plugs. 

Occurring  with  the  above-mentioned  conditions,  the  symptoms 
obviously  present  considerable  variation,  the  most  constant  neces- 
sarily being  those  of  sepsis. 

In  severe  forms  there  is  danger  of  pneumonia  and  pulmonary  ab- 
scess. Metastatic  abscess  of  the  brain  has  been  found  in  association 
with  fetid  bronchitis, 

Drv  Bronchitis. — This  form,  described  by  Laennec  {catarrhe 
scc\  is  not  common.  It  is  characterized  by  paroxysms  of  severe 
coughing  attended  with  little  or  no  expectoration.     If  sputum  is 
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raised,  it  is  frequently  tenacious  and  diflficolt  of  expulsion.  In  many 
instances  the  coughing  is  sufficiently  violent  to  cause  vomiting. 
Elderly  p»ersons  with  gout  or  emphysema  are  most  subject  to  the 
affection. 

Complications. — While  chronic  bronchitis  in  itself  does  not 
directly  endanger  the  patient's  life,  the  sequelae  may  be  very  grave. 
Emphysema  most  always  develops.  Under  the  influence  of  re- 
current bronchial  attacks  and  violent  paroxysms  of  coughing  it  is 
usually  progressive  and  ultimately  leads  to  dilatation  of  the  heart. 
It  is  also  especially  conducive  to  asthma.  The  state  of  the  bron- 
chial tubes  and  mucous  membrane  is  furthermore  favorable  to  the 
development  of  capillary  bronchitis,  atelectasis,  fibroid  induration 
of  the  lung,  and  furnishes  a  nidus  for  the  propagation  of  the  tuber- 
cle bacilli. 

Congestion  of  the  abdominal  organs,  chronic  interstitial  nephritis 
are  also  not  infrequent  results  of  the  sequence  of  changes  which 
follow  the  disturbance  of  the  pulmonary  circulation. 

Phvsicial  Signs, — Insptdion  is  negative  in  simple  chronic  bron* 
chitis.  In  those  cases  associated  with  emphysema  the  characteris- 
tic signs  of  this  lesion  vary  in  extent,  according  to  the  amount  of 
lung  involved  in  the  emphysematous  condition.  Faipadmi  may  re- 
veal rhonchial  fremitus.  Percussioti  is  usually  normal,  but  may, 
according  to  some  observers,  disclose  dulness  over  a  limited  area 
due  to  the  accumulation  of  secretion  in  a  dilated  bronchus^  on 
the  removal  of  which  the  dulness  disappears  and  sometimes  gives 
place  to  tympanitic  resonance.  The  presence  of  emphysema  may 
hkewise  give  diminution  of  the  normal  fremitus  and  a  higher  reso- 
nance to  percussion.  Vesico-t>'mpanitic  and  even  tympanitic  reso- 
nance may  be  present  from  relaxation  of  the  lung  tissues,  espe- 
cially in  the  lower  portion  of  the  lung.  Auscultation  may  show 
no  recognizable  change.  On  the  other  hand,  it  may  disclose  areas 
of  weakened  respiratory  murmur  from  the  influence  of  the  secretion 
or  from  the  more  direct  effects  of  inflammator>'  changes.  There 
may  also  be  harsh  respiration,  sometimes  feebleness  and  harshness 
may  alternate.  Rales  of  all  varieties  occur»  sonorous,  sibilant  with 
moist  rales  of  all  sizes.  When  widespread  they  point  to  asthmatic 
tendencies.  The  rales  are  heard  to  the  best  advantage  post4;riorly 
and  are  further  distinguished  by  not  being  localized.     The  presence 
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of  gurgling  rales  when  apparently  confined  to  a  given  area  is  sug- 
gestive of  dilatation  of  a  bronchial  tube.  | 

Diagno8is*-^The  recognition  of  chronic  bronchitis  is  usually  un- 
attended with  difficuJty,  If  secondary^  a  knowledge  of  the  primary 
lesion  is  important,  therefore  the  heart  and  urine  should  be  care- 
fully examined. 

In  reference  to  the  differential  diagnosis  and  the  presence  of  com- 
plications the  observer  will  be  called  upon  to  exercise  some  care. 
One  of  the  foremost  questions  is  to  determine  whether  or  not  pul- 
monary tuberculosis  is  present.  This  is  difficult  when  the  latter  is 
in  the  incipient  stage.  The  following  are  points  of  differentiation  : 
The  clinical  history  ;  in  bronchitis  there  is  no  fever,  no  great  loss 
of  flesh  and  the  general  health  is  not  impaired.  In  tuberculosis 
there  is  localized  consolidation  usually  at  the  apex  early,  while  in 
chronic  bronchitis  the  vesicular  murmur  remains.  The  recognition 
of  the  bacilli  in  the  sputum  is  obviously  decisive.  ^M 

Fetid  bronchitis  occurring  primarily  may  be  differentiated  from  ^H 
abscess  by  the  presence  in  the  sputum  of  the  latter  of  shreds  of 
lung  tissue,  including  elastic  fibres,  crystals  of  cholesterin,  h^ema 
toidin  and  blood  pigment.  Also  by  localized  dulncss  and  bron- 
cho-cavernous respiration.  In  gangrene  the  elastic  fibre  is  ab- 
sent on  account  of  the  presence  of  a  ferment  which  causes  its 
solution.  I 

Chronic  bronchitis  may  be  distinguished  from  bronchiectasis  by 
the  general  difference  of  the  physical  signs  which  in  the  latter  are 
unilateral  and  confined  to  limited  areas.  I 

Prognosis. — The  course  of  the  affection  is  extremely  protracted 
and  in  the  uncomplicated  forms  the  patient  may  live  many  years. 
Recovery  is  exceptional,  although  improvement  is  often  observed. 
The  prognosis  may  be  said  to  depend  mainly  upon  the  nature  and 
extent  of  tlie  associated  lesion  and  sequela;  and  complications.         ■ 

The  affection  naturally  tends  to  weaken  the  lungs  and  to  put 
them  in  a  condition  receptive  for  disease,  especially  pneumonia  and 
broncho-pneumonia,  which  are  quite  commonly  the  cause  of  death 
in  aged  persons.  Implication  of  the  heart  and  kidneys  is  necessarily 
unfavorable. 

In  all  instances  great  care  should  be  exercised  before  giving  an] 
decided  opinion  as  to  the  future. 
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Treatment. — The  most  important  element  in  the  treatment  of 
chronic  bronchitis  is  climate.  Removal  to  a  warm,  equable^  dry 
climate  should  be  enjoined  in  all  instances  whenever  practicable. 
Residence  in  southern  California,  southern  France  or  Florida  in 
winter  will  prove  of  great  benefit,  and  in  the  recurrent  form,  which 
appears  only  in  cold  weather,  will  act  as  a  prophylactic.  Those 
who  are  unable  to  leave  their  homes  during  winter  should  avoid  as 
much  as  possible  all  exposure  and  should  remain  indoors  during 
stormy  or  damp  weather;  at  the  same  time  they  should  take  care 
that  their  apartments  are  free  from  vitiated  air  and  that  good  venti- 
lation is  maintained.  Woolen  underwear  should  be  worn  by  all 
bronchitic  persons  even  in  mild  climates  when  light-weight  garments 
should  be  substituted  for  the  heavier  of  the  northern  winter.  The 
general  nutrition  should  be  kept  up  by  suitable  diet  as  in  other 
chronic  affections. 

Before  determining  on  any  line  of  treatment  it  is  important  to  ascer- 
tain, if  possible,  the  existence  of  any  associated  affection,  diathetic  or 
otherwise,  and  govern  the  selection  of  remedies  accordingly,  bearing 
in  mind  that  gout  and  rheumatism  arc  the  most  common,  that  pulmo- 
nary emphysema  and  cardiac  dilatation  are  usually  secondary,  and 
that  Bright 's  disease  may  play  both  a  primary  and  a  secondary  role. 

When  in  elderly  patients  the  arteries  are  atheromatous,  the  urine 
slightly  albuminous  and  the  bronchial  attacks  associated  with  evi- 
dences of  defective  elimination  and  gout,  the  treatment  should  be 
directed  toward  the  underlying  causes.  Under  these  conditions  there 
are  often  cardiac  complications  and  emphysema.  In  the  case  of  the 
former  digitalis,  nitro-glycerin  and  allied  remedies  will  aid  in  not 
only  strengthening  the  heart  muscle,  but  also  relieving  the  mucous 
membrane  of  the  lungs  by  lessening  the  pulmonary'  congestion  and 
tendency  to  stasis. 

The  length  of  the  list  of  remedies  which  have  been  recommended 
for  chronic  bronchitis  is  suggestive  of  the  ineflFicacy  of  drugs  in  its 
treatment.  While  it  is  true  that  cure  is  seldom  thereby  eflTcctedt 
decided  relief  and  valuable  assistance  may  frequently  be  obtained. 
One  reason  which  accounts  for  the  variety  of  remedial  agents  is  the 
diversified  aetiology  and  frequency  o(  associated  lesions. 

The  following  are  some  of  the  principal  remedies  with  their  gen- 
eral indications  : 
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Ipecacuanha  is  useful  in  many  forms  of  chronic  bronchitis,  espe- 
cially when  associated  with  asthmatic  symptoms, 

Terebintldna,  in  some  of  its  forms,  is  often  beneficial,  especially 
terpin. 

Crec^otum,  in  all  \arieties  of  chronic  bronchitis,  especially  the 
fetid. 

Ilepar  sulphuris,  when  there  is  a  loose  cough  with  muco-puru- 
lent  expectoration,  aggravated  in  the  early  morning  hours.  There 
may  be  considerable  rattling,  but  not  much  expectoration. 

Kali  hichromas,  when  the  sputum  is  very  tenacious  and  stringy, 
with  wheezing  respiration.  The  remedy  may  also  be  used  by  in- 
halation. 

Kaii  carhonas,  indicated  by  the  presence  of  "stitches'*  in  the 
side,  asthmatic  breathing,  spasmodic  cough,  gagging  and  difficulty 
in  expectorating,  aggravation  of  condition  in  early  morning, 

Droscra^  when  the  cough  is  hard  and  paroxysmal,  sometimes  ex- 
citing vomiting,  both  with  and  without  emphysematous  conditions. 

Jodium  is  beneficial  in  many  of  its  forms.  It  may  be  used  with 
good  effect  when  the  cough  is  inclined  to  be  dry,  hacking  and  ex- 
hausting. General  emaciation  with  night-sweats  and  disposition  to 
phthisis  are  additional  evidences. 

Potassii  iodidum  acts  with  excellent  effect  in  the  course  of  chronic 
bronchitis,  for  which  it  is  difficult  to  assign  a  definite  cause,  esf>e- 
cially  in  those  depending  upon  diatheses,  particularly  syphilis  and 
gout.     Scanty  secretion  is  an  indication. 

Antimonii  iodidum,  for  spasmodic  cough,  especially  in  the  morn- 
ing, with  free  muco-purulent  expectoration,  sometimes  with  a 
sweetish  taste.     There  may  also  be  loss  of  flesh  and  night-sweats. 

Arsenici  iodidum,  beneficial  in  cases  with  muco-purulent  expecto- 
ration^ anaemia,  tendencies  to  fibroid  degeneration  of  the  lungs  or 
phthisis. 

Arsenicum  alburn^  when  there  is  dyspncea  from  emphysema  and 
cardiac  disease,  dry,  wheezing  cough,  scanty  expectoration,  ani&mia 
and  loss  of  flesh. 

Griridclia  robusta,  an  excellent  remedy  when  there  are  asthniatsc 
symptoms,  paroxysms  of  cough  with  little  expectoration,  yet  rales 
arc  present ;  it  lessens  the  cough. 

Acidum  bensoia*m,  while  useful  in  facilitating  expectoration  in 
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chronic  bronchitis^  acts  best  in  gouty  persons  with  offensive,  high 
colored  urine  and  other  evidences  of  faulty  metabolism. 

Sulphur  is  often  indicated  in  patients  with  gout  or  other  diathetic 
tendencies,  bronchorrhtea  and  associated  skin  lesions, 

Segena^  in  bronchitis  of  elderly  persons  where  there  is  copious 
tenacious  sputum  raised  with  difficulty^  irritating  and  paroxysmal 
cough. 

Anfhnoniuyn  tartaratum,  while  more  especially  a  remedy  for  acute 
bronchitis,  is  also  used  in  the  chronic  form,  particularly  when  there 
is  the  acute  inflammation  engrafted  upon  the  old  lesion  uith  emphy- 
sema, moist  rales  and  defective  aeration  depending  upon  the  lungs 
and  not  the  heart. 

Rumi'x  aispus,  for  dry  bronchitis  with  hyper^esthesia  of  the  mu- 
cous membrane  of  the  respiratory  tracts  cough,  aggravated  by 
eating,  lying  down^  talking  or  contact  with  cold  air. 

Ammonii  Moridum^  when  a  stimulating  effect  is  desired. 

Ammonii  carbonas,  in  old  and  feeble  patients  when  the  expec- 
toration is  raised  with  great  difficulty  or  the  patient  makes  little 
effort  to  expel  it.  Failure  of  the  respiratory  and  circulatory  func- 
tions with  coarse  rales  and  oppression  ;  bronchiectasis,  associated 
cardiac  and  renal  disease  arc  its  principal  indications. 

Stanmtm,  when  the  sputum  is  abundant,  of  a  greenish  color  and 
sweetish  taste,  with  weakness  and  sensation  of  emptiness  of  the 
chest  and  dilatation  of  the  bronchi, 

Stanni  iodiduni,  when  the  expectoration  is  copious,  free  and 
densely  purulent.  It  is  suitable  for  simple  forms  of  chronic  bron- 
chitis, as  well  as  those  with  bronchiectasis  and  tuberculosis. 

Lycopadium^  useful  in  those  forms  associated  with  gout  and  phthisis 
when  there  is  acid  dyspepsia,  excess  of  uric  acid  and  constipation. 

Calcarea,  in  the  form  of  the  carbonate,  is  valuable  in  chronic 
bronchial  catarrh  occurring  in  children  with  rachitic  or  tuberculous 
tendencies  and  feeble  assimilation.  Children  who  are  fat,  pale  and 
flabby,  with  a  disposition  to  profuse  perspiration  about  the  head, 
with  enlarged  glands,  distended  abdomen,  light  colored  evacuations, 
and  offensive  diarrhcea  are  those  in  whom  the  remedy  is  especially 
indicated. 

Anodyne  remedies  are  sometimes  necessary  and  of  these  heroin 
stands   pre-eminently   first,  and    codeine  second ;    either  may  be 
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given  in  the  tablet  form  or  in  a  simple  elixir  or  in  syrup  of  tolu. 
The  following  is  recommended  for  the  cough,  to  be  taken  in  one 
dose  :  Sodium  bicarbonate,  grs.  xv  ;  sodium  chloride,  grs.  v  ;  chlo- 
roform spirits,  1TP.V  ;  anise  water  and  hot  water,  equal  parts. 

Alkaline  mineral  waters  are  often  of  decided  benefit;  especially 
those  of  Ems,  Vals  and  Vichy.  In  lieu  of  the  waters  fifteen  drops 
of  liquor  potassae,  U,  S,  P.,  may  be  taken  in  a  glass  of  milk.  Alka- 
lies appear  to  favor  the  expectoration. 

Inhalations  are  often  beneficial,  especially  in  the  putrid  form. 
They  may  be  prepared  by  pouring  the  remedy  in  boiling  water  in 
an  inhaler. 

B   Benioini  coniposki, ^j. 

Aqua?  bulUentis,,        ....,...,     Oj. 
Inhale  vapor  itight  and  morning. 

U   Acid  caj-bolici,  .♦....,.,.     gtt.  iij-^-j, 
Aq.  bullietiLis,  .         .         ,         .......     Oss. 

B  Potas.  bichrooifttis, 
Aq.  bullientjs. 

R   Acicli  carbolic! »  .........  gtt.  iv. 

Ol.  eucalypti,     ..,.....,.  "Jtij-iv. 

Aq.  buUienlis,  ..,.....,*  5J. 
For  inhatation  when  expectoration  is  fetid.                                ^ 

Bt    Terebini,   ...........     gtt.  v-xl. 

Mogncii-ix  tarlxjiiatis,  ..,...,.     gr.  xx. 

fiig. — Use  a  drachm  to  a  pint  of  water  at  a  temperature  of  140°  F.,  itihale  for  ten  min- 
utes  night  and  morning. 

E  01.  lerehinlhinae,        ,....,...     nijv. 

Aq.  bullicnlis,  ..........     Uj. 

Tcmpcralure  of  water  155°. 

Ji    Creftsoli,  ...........  ^v-vj. 

Magnesia  carbonatis,  .         ,         .  .         .  q.  s, 

Aq.  bttllicntis, Oj. 

Inhale  when  tbere  is  dilatation  of  the  bronchi  and  reienlion  of  mucu». 

R   lodii .  .^j. 

Alcoholis,         ...         ...,,..  ,^ij-iv» 

Mix  in  flask  and  add 

Tcrcbinthin.x' Jij,  ^ij. 

.Spirili  lavcndulaf^        .  ,,,..♦.,  gjt. 

Inhale  when  expectoration  is  fetid  and  profuse. 

For  Other  forms  of  inhalation  the  reader  is  referred  to  Bronchi- 
cstasis  and  Pulmonary  Tuberculosis. 
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FIBRINOUS  BRONCHITIS. 

lYKONYMS. — Plastic  Bronchitis^  Croupous  BrottchiHs,  Pscud&' 
Membranous  Bronchitis, 

Fibrinous  bronchitis  is  an  inflammation  of  the  bronchial  mucous 
membrane  characterized  by  the  formation  of  a  pseudo-membranous 
or  croupous  exudate,  which  on  expulsion  is  found  to  be  a  mould  of 
the  bronchial  tubes  and  its  branches,  The  affection  may  be  either 
acute  or  chronic,  but  is  commonly  the  latter  In  both  instances  it 
is  very  rare.  Bronchial  casts  are  also  formed  in  diphtheria  and  in 
croupous  lar>'ngitis  from  extension  of  the  exudation  downward ; 
casts  of  blood  clots  are  likewise  expelled  in  haemoptysis,  but  these 
formations  are  entirely  distinct  from  those  under  consideration. 

The  affection  has  long  been  known,  having  been  referred  to  by 
Galen. 

-Etiology. — The  causation  of  the  affection  is  unknown.  It  ap- 
jjears  to  be  more  common  in  males  than  in  females,  occurring  twice 
as  frequently  J  and  between  the  ages  of  twenty  and  forty,  although 
it  may  occur  at  any  age.  Spring  seems  to  favor  its  development, 
as  most  of  the  cases  are  observed  at  that  season.  Occasionally,  it 
has  been  encountered  in  an  endemic  form,  being  confined  to  groups 
of  persons  in  certain  locahties.  Its  association  with  other  affections 
is  recognized,  especially  tuberculosis.  It  is  also  found  with  chronic 
bronchitis,  chronic  pleurisy  with  consolidation,  emphysema,  pneu- 
monia,  fibroid  induration  of  the  lung,  cancer  of  the  lung,  stenosis 
of  the  bronchial  tubes,  cardiac  disease  and  certain  skin  affections, 
such  as  herpes,  pemphigus  and  impetigo.  But  whether  these  asso- 
ciations are  real  or  accidental  it  is  impossible  to  state,  owing  to  the 
insufficient  clinical  data  which  necessarily  follows  from  the  rarity  of 
the  disease. 

Hereditary  influences  are  mentioned  by  some  writers,  but  there 
does  not  appear  to  be  sufficient  evidence  to  substantiate  these  claims. 

Morbid  Anatomy.— The  pathology  of  fibrinous  bronchitis  is 
as  obscure  as  is  its  aetiology.  As  primarily  expelled  the  exudate  is 
a  rounded  mass  mixed  with  blood  and  mucus.  When  cleansed  and 
unrolled  it  is  found  to  be  an  accurate  dendritic  cast  of  a  portion  of 
the  bronchial  tract     The  termination  of  the  infundibula  may  even 
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be  moulded.  The  false  membrane  is  of  a  whitish  or  gray  color, 
with  more  or  less  firm  adhesion  to  the  bronchial  surface,  and  is  de- 
tached by  coughing.  It  is  composed  of  true  fibrillatcd  fibrin,  in 
which  are  embedded  a  number  of  leucocytes,  cylindrical  epithelia, 
eosinophile  cells,  haemotoidin  crystals,  occasionally  fat  globules, 
Curschman's  spirals  and  Charcot- Leyden  crystals.  It  is  concen- 
trically laminated  in  structure  forming  a  tube  except  when  from 
the  small  branches  of  the  bronchi,  when  it  is  solid.  The  size 
of  the  casts  varies  from  one-half  to  ten  inches  long,  and  is  some- 
times longer.  They  vary  greatly  in  number  and  form  in  different 
portions  of  the  bronchial  tract  and  re-form  at  the  same  points 
after  expulsion.  The  application  of  acetic  acid  causes  them  to 
swelL 

The  mucosa  of  the  tubes  from  which  they  come  may  be  either 
intensely  congested  or  very  pale.  Microscopic  examination  dis- 
closes diminution  of  the  epithelia  with  cedema  and  serous  infiltra- 
tion of  the  submucous  tissue.  As  far  as  the  bronchial  inflammatory 
process  is  concerned,  it  may  be  either  diffused  or  localized. 

SynaptorQS.^-In  the  acute  forms  the  symptoms  may  be  preceded 
by  those  of  simple  acute  bronchitis  or  they  may  appear  abruptly. 
The  onset  is  generally  characterized  by  a  chill,  followed  by  consider- 
able fever  and  dyspnoea.  The  latter  resembles  asthmatic  breathing 
and  is  more  or  less  pronounced  according  to  the  amount  of  bron- 
chial surface  involved  ;  when  this  is  extensive  the  dyspncea  becomes 
very  urgent  and  in  extreme  cases  death  may  ensue  from  asphyxia. 
Cough,  with  very  rare  exceptions,  is  continued  and  harassing  and 
often  has  a  peculiar  tone.  At  first  it  is  accomj^anied  by  the  expec- 
toration observed  in  simple  acute  bronchitis,  but  later,  frequently 
during  a  severe  paroxysm,  the  membrane  is  expelled  with  mucus» 
muco-pus  and  blood.  In  some  cases  there  may  be  decided  haemor- 
rhage.    Some  emphysema  is  almost  alwayj>  present. 

The  expulsion  of  the  membrane  is  followed  by  relief  of  the  dysp- 
ncea, subsidence  of  the  fever  and  general  amelioration  of  the  symp- 
toms. This  improvement  continues  until  the  formation  of  another 
exudate,  which  may  occur  in  a  few  hours  or  several  days,  when 
there  is  a  recurrence  of  the  symptoms. 

Some  writers  state  that  it  is  possible  for  the  cough  to  be  absent 
and  expectoration  to  be  free  from  casts.     Under  these  conditions 
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the  condition  may  fail  to  be  detected  until  there  is  a  post-mortem 
exammation,  that  is,  the  casts  remain  in  sitt4. 

The  course  of  acute  fibrinous  bronchitis  is  from  five  or  ten  days 
to  three  weeks.  The  attacks  may  appear  only  once  or  may  be  re- 
current. Favorable  signs  are  decrease  of  dyspnoea  and  diminution 
in  the  number  of  casts  expelled.  Increase  of  dyspnoea,  on  the  other 
hand,  especially  with  retraction  of  the  chest  walls  and  thoracic 
pains,  appearing  late  in  the  course  of  the  affection,  are  decidedly 
unfavorable. 

Complications  may  arise  in  the  form  of  broncho-pneumonia,  as 
might  be  expected  from  collapse  of  areas  in  the  lung. 

In  the  chronic  variety  the  initial  symptoms  are  usually  tliose  of 
bronchitis.  There  is  not  necessarily  any  fever.  The  cough  be* 
comes  more  troublesome  and  paroxysmal,  Dyspncea  and  cyano- 
sis may  be  pronounced.  Examination  of  the  expectoration  shows 
rounded  masses  which  when  unrolled  and  cleaned  are  found  to  be 
true  casts  of  tlie  bronchi.  They  are  the  same  in  color  and  anatom- 
ical structure  as  in  the  acute  form.  Frequently,  the  sputum  is  blood- 
stained and  sometimes  the  expulsion  of  the  casts  may  be  attended 
with  hemorrhage. 

Chronic  fibrinous  bronchitis  is  less  severe  than  the  acute  form. 
Its  course  is  characterized  by  periods  of  remission,  the  intervals 
being  a  week  or  several  years.  It  is  said  in  some  instances  to  have 
existed  for  fifteen  years.  In  some  cases  regularity  of  reappearance 
has  been  observed.     Its  recurrence  in  the  spring  has  been  noted. 

Physical  Signs. — The  physical  signs  are  those  of  severe  bron- 
chitis in  association  w^ith  those  of  obstruction  in  the  bronchi  of  the 
affected  areas.  At  these  points,  as  a  result  of  diminution  of  the 
amount  of  air  entering  the  lung,  palpation  wi!l  show  decrease  of 
tactile  fremitus,  while  local  expansion  and  the  normal  respiratory 
murmur  are  diminished  or  absent.  Percussion  over  the  unaffected 
portion  of  lung  is  clear  or  hyper- resonant  unless  there  is  atelectasis, 
when  there  is  dulness,  0%'er  the  involved  area  there  is  the  normal 
resonance  unless  the  area  implicated  is  extensive,  when  there  may 
be  loss  of  resonance  owing  to  excessive  accumulation  or  actual  con- 
solidation complicating  the  situation.      Removal  of  the  casts  is  fol- 

■  lowed  by  return   of  the  normal  respiratory  murmur  in  uncompli- 

■  Gated  cases. 
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Tlic  signs  of  fibrinous  bronchitis  being  dependent  upon  the 
presence  of  the  casts,  they  naturally  vary  according  to  the  discharge 
and  recurrence  of  the  same» 

Dia^osis. — ^'Fhc  diagnosis  of  fibrinous  bronchitis  depends  upon 
the  recognition  of  the  casts.  The  fibrinous  exudations,  which  are 
somctinicH  expelled  as  moulds  in  diphtJieria  and  pseudo-membra- 
nou.n  croup  should  be  excluded.  As  a  rule,  the  history  of  the 
case  is  su0icient  to  prevent  any  confusion,  but  should  doubt  arise, 
bacteriological  and  microscopical  examinations  of  the  exudate 
ahould  be  made, 

lironcbo-pncumonia  or  pneumonia  may  coexist  with  fibrinous 
bronchitis,  hence  the  signs  of  these  affections  may  also  be  present. 

PrognosiB. — In  the  acute  variet>^  the  outlook  is  ver\'  grave,  as 
a  large  prrjpoition  of  the  recorded  cases  have  been  fatal.  The  na- 
ture of  the  complications,  if  such  are  present,  necessarily  greatly 
influences  the  course  and  termination,  especially  pneumonia,  either 
bmtichial  or  croupous,  which  must  be  looked  upon  as  especially 
unfavorable.  Atelectasis  also  lends  additional  gravity  to  the  situa- 
tiiiii.  1  Ik-  ilironic  form  is  attended  with  much  less  danger,  and 
unless  there  are  grave  complications  there  is  seldom  a  fatal  termi- 
nation. 

Treatment. — While  this  should  be  conducted  on  the  same  lines 
as  in  simple  bronchitis,  the  aim  to  loosen  and  facilitate  the  expul- 
sion of  the  membrane  is  an  additional  factor  of  great  importance. 
Tor  this  purj)osc  various  measures  ha\e  been  recommended,  the 
most  trustworthy  being  inhalations  of  the  steam  of  lime  vi-atcr  or 
of  some  other  alkaline  carbonate.  Plain  steam  may  also  be  used 
Kali  bichromate,  also  tlie  iodide,  are  also  commendable  for  inhala- 
tion. Spra)*s  of  pai>oid  and  papayotin  and  kindred  solvents  have 
been  used,  it  is  claimed,  with  success.  Wlten  there  b  danger  of 
asphyxiatiori  md  immediate  action  is  required,  other  remedies  hav- 
isig  &tleci»  an  emetic  should  be  administered,  but  otherwise  emesis 
should  be  deprecated  as  too  depressing. 

As  far  as  internal  remedies  are  concerned,  kali  bichromate,  iodine, 
bfomiiie,  apoogia,  kali  iodide,  may  be  used  according  to  special  in- 
dSeaHons  poinliai^  to  their  selection.  POocarptne,  through  its  actioa 
of  tnducui^  brondMal  secretion,  has  also  been  employed  wkh  gocxl 
results.     Ewarts  rccom(mc3ui$  intrakiyngeal  iniectiofts  of  oiL 
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BRONOHIECTASIS. 


Synonyms. — Bronchioiectasis,  DUatation  of  the  Bronchi. 


I 


The  derivation  of  the  term  bronchtectasis,  first  described  by 
Laennec  in  18 19,  from  ^h^W^^t  the  bronchus,  and  ii^raat^^  dilata- 
tion, aptly  define  its  significance.  The  process  may  be  partial  or 
universal,  and  except  in  very  rare  instances  of  congenital  origin  it  is 
always  secondary. 

jEtiology. — ^Weakness  and  loss  of  elasticity  of  the  bronchial 
walls,  whereby  these  structures  are  rendered  unable  to  resist  in- 
spiratory and  expiratory  strain^  is  unquestionably  the  cliicf  factor 
in  the  prodocdon  of  bronchiectasis.  The  causes  which  may  lead 
to  the  condition  are  found  in  inflammation  of  the  bronchi  and  con- 
traction of  lung  tissue.      Frequently,  both  influences  are  operative. 

The  process  may  be  either  acute  or  chronic.  In  connection  with 
the  acute  form,  acute  bronchitis  and  broncho^pneumonia  are  the 
chief  causes,  especially  in  children  ;  in  the  chronic  form  chronic 
bronchitis  is  accountable  for  the  greater  proportion  of  cases.  Next 
in  order  of  frequency  is  phthisis. 

Acute  bronchiectasis  or  bronchiolectasis  is  a  disease  of  children. 
It  cannot  be  differentiated  clinically  in  life  from  capillary  bronchitis, 
or  broncho-pneumonia  with  which  it  is  associated.  The  chronic 
form  is  that  which  is  usually  meant  when  the  term  bronchiectasis 
is  used.  It  may  occur  at  any  time  of  life  and  is  more  frequent  in 
men  than  in  women.  Other  causes  are  bronchial  obstruction  aris- 
ing from  compression  by  aneurysm,  growths  and  glandular  en- 
largements, hydatids,  stenosis  from  syphilitic  ulcerations  and  for- 
eign bodies  in  the  air-passages.  Causes  operative  through  con- 
traction of  the  lung  tissues  and  inflammatorj^  processes  conjointly 
are  interstitial  pneumonia,  tubercuIo.sis,  chronic  pleurisy  with  ex- 
aggerated thickening  and  adhesions,  emphysema,  empyema  and 
malignant  disease. 

The  inhalation  of  dust  and  foreign  bodies  in  a  state  of  minute 
division  was  regarded  by  Hamilton  as  a  cause. 

Universal  bronchiectasis  may  arise  from  interstitial  pneumonia,  or 
it  may  be  congenital. 
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Morbid  Anatomy.— Two  varieties  of  dilatation  are  generally 
recognized,  the  cylindrical  and  the  sacculated.  In  rare  instances  a 
fusiform  variety  may  also  be  observed. 

In  the  cylindrical  form,  which  is  the  most  frequent,  the  bronchial 
tube  may  be  dilated  throughout  its  entire  length  from  the  root  of 
the  lung  to  the  pleural  surface.  Its  calibre  may  increase  as  it  de- 
scends. Sometimes  it  is  quite  regular,  at  others  trabecular  and 
thickenings  cause  ft  to  appear  uneven.  The  latter  condition  is 
common  in  the  cylindrical  form.  More  frequently  the  medium 
size  and  smaller  tubes  are  affected.  Post-mortem  recognition  of 
bronchiectasis  is  usually  unattended  with  difficulty.  By  cutting 
through  the  lung  the  surface  thus  disclosed  shows  many  small, 
tubular  orifices  which  may  be  readily  opened.  Small  dOated  tubes 
may  be  mistaken  for  normal  ones  of  coarse  calibre.  This  error 
maybe  avoided  by  comparing  the  lumena,  which  show  irregularities 
in  the  case  of  dilatation. 

In  saccular  bronchiectasis  the  dilatations  are  spherical  or  oval, 
emerging  from  the  tube  either  gradually  or  suddenly.  They  are 
single  or  multiple  and  may  attain  a  considerable  size»  even  as  much 
as  two  or  three  inches.  The  surrounding  lung  tissue  is  usually 
indurated  and  contracted.  The  bronchus  leading  to  the  cavity  may 
be  normal,  dilated,  stenosed  or  even  obliterated. 

In  partial  dilatation  the  cylindrical  variety  prevails,  although  the 
two  are  often  present. 

In  dilTuse  or  universal  bronchiectasis,  sacculated  dilatation  is  the 
usual  form.     The  lung  is  the  seat  of  numerous  small  saccuH,  the 
entire  bronchial  tree  consisting  of  a  series  of  the  same  opening  one 
into  the  other.    The  dilatation  may  result  in  the  formation  of  cysts 
beneath  the  pleura  with  cirrhoscd  lung  tissue  inter\'ening.    The  sur- 
face of  the  bronchial  mucous  membrane  may  be  smooth  and  glis- 
tening and  possibly  free  from  ulceration  or  erosion,  except  in  the 
dependent  portion  of  the  lung.      I-'requcntly,  both  cylindrical  and  ^j 
sacculated  dilatations  are  found  together.    Sometimes  a  single  bron-  ^M 
chiectatic  dilatation  will  be  observed,  especially  in  chronic  bronchitis 
or  emphysema.    In  acute  bronchitis  and  broncho-pneumonia,  partic- 
ularly in  children,  cylindrical   dilatation  of  a  number  of  small  and 
medium  size  tubes  frequently  occurs.     In  protracted  cases  of  bron-       ' 
cho-pneumonia  and  chronic  bronchitis  dilatations  of  this  type  may 
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reach  great  size.  In  phthisis  dilatations  are  commonly  located  at 
the  apex ;  in  chronic  pleurisy  and  emphysema,  at  the  base. 

The  walls  of  the  bronchi  at  the  seat  of  dilatation  often  show  im- 
portant changes*  As  the  process  advances  the  superficial  layer  of 
the  mucous  membrane  may  become  vascular  and  thrown  into  folds, 
or  it  may  be  thin  and  dense.  The  epithelia  display  various  changes, 
being  thickened,  attenuated  or  entirely  absent.  The  muscular  struc- 
tures undergo  stretching  and  lose  their  tone  and  elasticity,  while 
the  fibrous  tissue,  glands  and  cartilage  atrophy  and  sometimes  dis- 
appear. In  cylindrical  and  sacculated  bronchiectasis,  particularly 
the  latter,  the  mucous  membrane  may  ulcerate.  This  is  doubtless 
due  to  the  presence  of  bacteria  and  to  retention  of  secretions  which 
become  exceedingly  foul.  The  ulceration  may  sometimes  be  the 
scat  of  a  tuberculous  process  and  extend  into  the  parenchyma  of 
the  lung  forming  large  cavities.  Occasionally,  it  may  lead  to  gan- 
grene. 

Symptoms. — Peculiar  sputum  and  paroxysmal  cough  are  the 
distinctive  features  of  bronchiectasis.  The  symptoms  of  the  affec- 
tion upon  which  it  is  dependent  will  obviously  be  in  evidence,  and 
unless  the  dilatation  be  marked,  may  predominate  to  such  a  degree 
as  to  obscure  its  recognition.  This  is  readily  understood  when  the 
nature  of  the  primary  lesions  is  taken  into  consideration. 

The  sputum  is  the  most  characteristic  symptom  and  alone  is 
diagnostic.  It  is  muco-purulent,  of  a  dirty,  greenish-yellow  color 
and  offensive^  acrid  odor.  It  may  have  all  the  horrible  offensive- 
ness  of  putrid  bronchitis.  Another  feature  is  that  it  is  raised  up  in 
mouthfuls.  On  standing  in  a  glass  it  will  be  seen  to  separate  into 
three  layers,  the  lowest  being  that  of  a  thick  sediment  composed  of 
epithelia  in  various  stages  of  degeneration  and  granular  debris  ;  the 
second,  a  thin  sero-mucous  fluid  and  the  uppermost  a  brownish 
froth.  On  microscopic  examination  the  sputum  shows  the  presence 
of  pus  corpuscles,  fatty  and  acid  crystals  in  bundles,  and,  occasion- 
ally, Charcot- Ley  den  cry^stals,  with  sometimes  h^matoidin  and  red 
blood-corpuscles  sufficient  to  color  it,  also  various  bacteria.  There 
will  be  no  elastic  tissue  present  unless  there  is  ulceration  of  the 
bronchial  walls. 

The  cough  commonly  occurs  in  morning  paroxysms^  being  ap- 
parently excited  by  change  of  position.     It  is   possible  that  the 
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dilated  portion  of  the  bronchi  is  thereby  made  to  empty  itself  into 
normal  tubes,  and  as  soon  as  the  sac  becomes  full  and  empties  itself 
cough  again  is  repeated.  This  continues  until  the  sac  is  emptied, 
when  there  is  an  interval  of  rest  which  may  last  for  hours.  Respira- 
tion in  milder  degrees  of  bronchiectasis  shows  no  change  except  on 
exertion,  when  there  is  dyspncea.  In  more  pronounced  cases  dysp- 
noea is  constant.  There  is  no  fever;  if  any  develops  in  the  course 
of  tlie  affection  it  is  from  other  causes.  Clubbing  of  the  finger  nails 
is  a  prominent  symptom. 

Possible  complications  are  both  numerous  and  various.  They 
are  as  follows  :  Febrile  disturbances  due  to  absorbtion  of  septic 
matter,  metastatic  abscesses,  cerebral,  pulmonary  and  peritoneal, 
especially  the  first  \  pneumonia,  pleurisy^  empyema,  emphysema, 
pulmonary  gangrene,  pneumothorax  from  ulceration,  pulmonary 
fibrosis  and  calcareous  degeneration  of  the  bronchial  walls. 

Physical  Signs. — These  are  lacking  in  distinctive  features  and 
frequently  are  negative.  When  recognizable  they  are,  generally 
speaking,  posterior  and  towards  the  base  of  the  line,  and  are  those 
of  a  cavity  including  tympanitic  percussion,  bronchia!  and  am- 
phoric breathing,  bronchophony  or  pectoriloquy,  according  to  the 
size,  situation  and  state  of  the  cavity,  whether  full  or  empty,  and  the 
condition  of  the  surrounding  lung  tissue. 

Inspection  shows  only  such  changes  as  may  attend  the  primar>^ 
lesion,  there  being  none  which  can  be  said  to  be  characteristic  of 
bronchial  dilatation  itself 

Paipatiou  usually  gives  increase  of  fremitus  over  the  bronchiec- 
tatic  areas.  Percussion  in  the  earlier  periods  may  disclose  no 
change,  while  in  the  advanced  it  may  show  marked  variations.  If 
the  dilatation  is  near  the  surface  it  gives  higher  resonance.  If  con- 
solidation is  excessive  there  is  necessarily  dulness  which  will  dis- 
close areas  of  clearness  according  to  the  location  of  the  dilatations. 
The  presence  of  emphysema  necessarily  influences  these  signs. 

Auscultation  shows  signs  which  vary  according  to  the  character 
of  the  primary  affection  and  location  of  the  cavity.  There  are 
usually  evidences  of  bronchitis  and  at  various  points  cavernous  res- 
piration. If  the  cavity  is  filled  with  secretion  the  respiratory  mur- 
murs at  the  base  of  the  affected  lung  are  feeble  or  absent  and  vocal 
resonance  diminished.     When  empty  the  murmur  is  broncho-cav- 
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ernous  or  cavernous  with  or  without  pectoriloquy.  If  the  cavity  is 
near  the  surface  there  will  be  pectoriloquy^  varying  in  intensity,  ac- 
cording to  the  depth  of  its  situation.  A  prominent  feature  is  the 
presence  of  rales  of  large  size.  They  may  be  of  all  kinds,  sibilant, 
sonorous,  squeaking  and  croaking.  The  latter  term  was  suggested 
by  Ewart  as  peculiarly  fitting.  Over  these  same  areas  where  the 
rales  are  heard  there  may  be  harsh  or  cavernous  resonance. 

In  those  cases  where  the  cavity  is  associated  with  secondary  pul- 
monary consolidation  there  may  be  signs,  in  addition  to  those  men- 
tioned, of  consolidation,  either  diffuse  or  general.  In  cases  where 
pulmonary  consolidation  is  primar>%  the  signs  are  those  of  inter- 
stitial pneumonia,  emphysema,  tuberculosis  and  obstruction  from 
compression.  When  the  dilatation  is  deep  seated,  frequently  the 
physical  signs  appear  normal  or  perhaps  only  show  some  harsh- 
ness of  the  respiratory  murmur^  thus  illustrating  very  aptly  how 
completely  the  physical  signs  of  bronchiectasis  may  be  masked. 

Diagnosis. — The  peculiar  nature  of  the  sputum  and  its  per- 
sistent paroxysmal  expulsion  are  the  chief  evidences  which  may 
be  regarded  as  distinctive.  In  a  large  proportion  of  cases  it  is  not 
possible  to  recognize  bronchiectasis,  either  from  want  of  definite- 
ness  in  its  classical  manifestations  or  because  the  symptoms  of  the 
associated  primary  affection  predominate. 

A  sacculated  bronchiectatic  cavity  may  be  distinguished  from 
one  due  to  pulmonary  tuberculosis  by  the  continued  absence  of 
tubercle  bacilli  and  of  elastic  fibre  in  the  sputum,  the  absence  of 
fever  and  the  temperature  curve  peculiar  to  tuberculosis.  More- 
over, in  bronchiectasis  the  cavity  is  usually  located  near  the  centre 
of  the  lungs,  and  the  condition,  though  persistent,  is  not  attended 
with  signs  of  progress.  In  tuberculosis,  on  the  other  hand,  the 
cavity  is  near  the  apex  and  the  condition  is  markedly  progressive. 
The  observation  of  Stokes,  that  in  tuberculosis  there  is  first  dulness 
and  then  cavity  formation,  and  in  bronchiectasis,  first  cavity  then 
dulness,  is  important  to  bear  in  mind. 

Small  basic  or  circumscribed  empyema  emptying  into  the  bron- 
chi may  be  mistaken  for  bronchiectasis.     There  is,  however,  fre- 
quently in  these  cases  the  history  of  acute  illness  with   a  sudden 
I    exacerbation,  or  there  is  a  gradual  decline  of  health  with  dyspnoea, 
I    especially  on  exertion.     In  both  conditions  there  is  profuse  expec- 
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toration  of  imico-purulent  matter  in  Jarge  quantities.  In  both  also, 
if  the  empyema  ts  of  long  standing,  there  may  be  clubbing  of  the 
finger  nails.  The  diagnosis  in  these  cases  is  very  difficult.  The 
history  of  the  case  in  many  instances  must  be  most  carefully  and 
minutely  inquired  into  in  order  to  enable  a  differentiation  to  be 
made. 

Abscess  of  the  lung  may  be  differentiated  from  bronchiectasis  by 
the  history  of  a  succeeding  illness,  such  as  severe  pulmonary 
haemorrhage  and  traumatism.  Gangrene  of  the  lung^  on  account  of 
the  great  fetor  of  the  breath  attending  it,  may  be  sometimes  con- 
fused with  bronchiectasis.  Differentiation  may,  as  a  rule,  be  easily 
established  by  the  absence  of  acute  conditions  which  usually  pre- 
cede gangrene,  such  as  pneumonia  or  embolism,  and  of  the  charac- 
teristic sputum  and  cough.  Moreover,  with  gangrene  of  the  lung 
the  constitutional  symptoms  of  prostration  are  much  more  profound 
and  appear  acutely. 

Actinomycosis  may  also  simulate  bronchiectasis.  Its  diagnosis 
may  be  made  by  examination  of  the  sputum  and  the  recognition  of 
the  actinomycetes. 

Prognosis. — The  condition  may  exist  for  a  long  time,  and  while 
there  is  some  embarrassment  of  the  circulation,  it  permits  of  a  cer- 
tain amount  of  physical  activity.  Its  general  tend,  however,  is 
toward  a  fatal  issue.  Treatment  may  not  infrequently  succeed  in 
checking  the  amount  of  secretion  and  its  decompositton  and  the 
patient  enjoy  a  moderate  degree  of  good  health  for  several  years. 
When  it  occurs  in  children  as  the  result  of  measles  or  whooping- 
cough,  recovery  may  occasionally  be  obscn^cd. 

Treatment. — It  is  apparent  that  remedies  can  have  no  effect 
upon  the  structural  changes  incident  to  bronchiectasis  and,  in  many 
instances,  little  upon  those  affections  which  lead  to  its  development. 
The  line  of  medication  which  is  productive  of  the  best  results  is 
that  of  antisepsis.  Cough  mixtures  and  sedatives  are  to  be  con- 
demned. The  diminution  and  removal  of  the  secretion,  together 
with  its  deodorizatton  when  fetid,  should  be  the  aim.  For  this 
purpose  those  remedies  recommended  for  fetid  bronchitis  and  pul- 
monary tuberculosis  should  be  employed.  When  there  are  no 
indications  of  tendencies  to  haemorrhage,  creasote  vapor  may  be 
used.     The  patient  being  placed  in  a  small  room,  with  tlie  eyes 
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protected  and  nostrils  plugged,  is  allowed  to  inhale  the  fumes  of 
commercial  creasote  as  it  arises  from  a  vessel  placed  on  a  spirit 
lamp.  At  first  the  vapor  is  irritating,  but  a  tolerance  is  soon  estab- 
lished. Commencing  with  inhalations  of  fifteen  minutes  every  other 
day,  the  time  should  be  gradually  increased  until  the  inhalations  are 
taken  hourly  every  day.  This  treatment  should  continue  for  three 
months. 

Intra- laryngeal  injections  are  eflficacious.  A  drachm  of  the  fol- 
lowing may  be  injected  with  a  suitable  syringe  twice  a  day :  Men- 
thol, 10  parts;  guaiacol,  2  parts  ;, olive  oil,  88  parts.  A  diminu- 
tion of  fcetor  and  general  improvement  will  follow*  For  other 
intra- larj'ngeal  injections  see  Laryngeal  Tuberculosis. 

General  remedial  treatment  includes  tonics  for  the  general  health 
and  the  use  of  guaiacol,  creasote,  salol,  eucalyptus,  terebene,  naph- 
thol  and  remedies  of  this  class,  and  hepar  sulphuris,  calcarea  in 
trituration  or  in  the  form  of  the  hypophosphites,  sulphur,  stan- 
num,  and  siHcia,  according  as  their  special  indications  exist. 

Coughing  *'  up-hill,"  as  it  is  called,  will  facilitate  the  expulsion  of 
the  secretion.  That  is,  during  the  paroxysms  of  coughing  the  pa- 
tient is  to  lie  with  the  head  lower  than  the  trunk,  in  order  to  avail 
himself  of  the  assistance  of  gravity. 

Surgical  measures  in  the  form  of  drainage  and  direct  injection  of 
antiseptic  fluids  into  the  cavity  have  been  attended  with  good  re- 
sults in  some  instances.  Their  use  should  be  confined  to  cases 
where  the  cavity  lies  near  the  surface  and  where  the  patient  is  in 
good  condition. 

ASTHMA. 

Asthma  is  an  affection  characterized  by  paroxysmal  attacks  of 
dyspncea  attended  with  a  sense  of  prsecordial  constriction  and  suf- 
focation due,  probably,  to  spasmodic  contraction  of  the  muscular 
fibres  of  the  bronchial  tubes  and  h^^pera^mia  and  turgesccnce  of 
their  mucosa.  It  is  generally  agreed  that  the  affection  is  a  neuro- 
sis. The  term,  asthma,  is  employed  both  in  a  generic  and  qualified 
sense,  hence  the  expressions  bronchial,  cardiac  and  renal  asthma, 
but  modern  nomenclature  inclines  to  limit  its  application  to  that 
condition  which  depends  upon  disturbance  in  the  bronchi* 

While  it  is  generally  agreed  that  an  asthmatic  paroxysm  is  at- 

27 


but  scatcefy  90  m  tfcoK  wb^ie  tfaere  b  »> 
astninaDc  fjarox\-*ni  cfLiappears  sucoerLv. 

Another  question  is  that  of  the  identity-  or  relatiofi  of  asthma  to 
\raso-motor  rhinitis  or  hay  tV/er.  Sir  -\ndrew  Clark  si^gestcd  that 
if  the  paroxysmal  phenomenon,  which  take?  piaoe  in  vaso-motor 
rhinitLs,  occurred  in  the  bronchial  tube?,  making  due  aOowaiice 
for  anatomical  differences,  asthma  would  arise.  It  is  datmed  by 
some  obsen-ers  that  the  two  affections  are  essentially  one  and  the 
same,  hay  fever  being  a  vaso-motor  paresis  of  the  walls  of  the 
blood-vessels  lininj^  the  nasal  cavity  and  asthma  a  vaso-motor 
fjaresis  of  the  vessels  lining  the  bronchi  (Bosworth).  Inasmuch 
as  the  pathological  changes  in  hay  fever  are  non-inflanunatory,  this 
statement  will  at  once  be  seen  to  be  at  variance  with  the  observa- 
tions of  Curschmann.  This  difference  may  be  explained  by  the  fact 
that  inflammatory  action  occurs  in  some  forms  of  asthma,  while  in 
others  it  is  absent — in  short,  the  affection  presents  distinctly  dif- 
ferent types. 
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etiology. — The  origin  of  asthma  may  in  general  be  said  to  be 
attributed  to  constitutional  tendencies  and  reflexes,  but  in  not  a 
few  instances  it  remains  obscure.  As  in  other  neuroses,  many 
diverse  influences  and  conditions  are  encountered.  Predisposition 
is  observed  in  heredit}',  the  disease  seeming  to  prevail  more  in  cer- 
tain families,  especially  those  inclined  to  nervous  affections.  It  is 
also  more  frequent  in  men  than  in  women,  in  the  proportion  of  two 
to  one,  and  in  those  well  placed  in  life  than  among  the  poor.  Age 
does  not  appear  to  be  a  factor,  as  it  occurs  in  both  infancy  and  old 
age ;  the  greater  number  of  patients,  however,  are  under  forty.  As 
far  as  season  is  concerned,  asthma  is  more  frequently  observed  in 
damp,  cold  and  changeable  weathen  Among  dyscrasias  gout  occu- 
pies a  prominent  position  and  its  relation  to  asthma  in  some  cases 
is  clearly  recognizable.  The  affection  may  also  depend  upon 
anaemia,  rheumatism,  syphilis  and  scrofula.  Again,  it  not  infre- 
quently follows  an  arrested  pulmonary  tuberculosis  from  the  pres- 
sure of  an  enlarged  gland  on  the  vagi. 

In  some  patients  '*  taking  cold"  is  commonly  followed  by  an  at- 
tack of  asthma,  the  incidenl  bronchitis  being  the  excitant.  In  others 
change  of  climate  brings  on  an  attack.  In  some  instances  gouty 
manifestations  may  alternate  with  symptoms  of  asthma.  Affections 
of  the  naso-pharynx  are  also  a  very  frequent  cause. 

The  exciting  causes  may  be  conveniently  divided  into  the  direct 
and  reflex. 

Direct  Causes. — These  include  acute  bronchitis,  inhalation  of 
irrLtants,  such  as  smoke,  fog,  dust,  the  pollen  of  certain  plants,  the 
emanations  of  certain  animals,  and  whooping-cough.  In  some  cases 
the  bronchitis  may  be  of  the  fi^rm  described  by  Curschmann  as 
mentioned. 

Rcjiex  Causes. — Here  are  encountered  chronic  inflammations 
and  irritation  in  some  other  local  affection,  more  especially  the 
nasal  passages,  where  hypertrophic  rhinitis  and  polypi  play  an 
important  part  ;  irritation  of  the  ovarto -uterine  and  genital  tract, 
mental  emotion,  such  as  worry,  fright  or  depression,  pressure  upon 
the  pneumo-gastric  ner\'e,  swollen  glands,  particularly  the  bronchial ; 
gastric  irritation  from  over-eating  and  the  ingestion  of  certain  arti- 
cles of  food  ;  suppression  of  eruptions,  intestinal  irritation  and  irrita- 
tion of  the  cord  near  the  medulla. 
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In  all  instances  it  must  be  taken  into  consideration  that  these 
factors  are  generally  engrafted  upon  peculiarities  of  constitution. 

Asthma  arises  secondarily  in  connection  with  Bright's  disease 
(unemia),  disease  of  the  heart,  especially  mitral  insuflBcicncy.  and 
emphysema.  Long  continued  asthma  is  liable  to  develop  emphy- 
sema which,  in  turn,  may  act  as  an  excitant  of  the  asthmatic 
paroxysms. 

Morbid  Anatomy.^There  is,  strictly  speaking,  no  known  mor- 
bid anatomy  in  asthma,  for  whatever  may  be  the  condition  of  the 
bronchial  tubes  and  their  mucosa  during  an  attack  there  are  no 
records  of  post-mortems  of  persons  who  have  died  during  an  asth- 
matic paroxysm.  In  the  instance  of  death  of  an  asthmatic,  at  other 
times  the  pathological  changes  indicative  of  other  affections,  such 
as  emphysema,  chronic  bronchitis  and  cardiac  dilatation,  arc  alone 
found.  It  is  chiefly  for  this  reason  that  the  aetiology  as  well  as  the 
morbid  changes  which  occur  in  this  affection  have  been  the  subject 
of  so  niiich  discussion. 

Symptoms.— Asthma  may  be  regarded  as  appearing  in  three 
general  forms :  the  spasmodic  or  bronchial,  tJie  bronchitic,  and  the 
so-called  hay  asthma.  Broncliial  asthma  is  that  variety  which  is 
often  described  as  pure  spasmodic  asthma.  The  phenomena  appear 
without  any  very  marked  symptoms  of  bronchitis  or  sensitiveness 
to  pollen  or  emanations.  The  affection  is  distinguished  by  the 
sudden  apj>earance  of  the  paroxysm,  the  peculiar  dyspncea,  and  the 
absence  of  all  traces  of  morbid  conditions  in  the  intervals. 

The  paroxysms  most  always  come  on  at  night  afler  the  patient 
has  been  asleep  for  a  while,  having  perhaps  retired  in  apparent 
good  health.  In  some  instances  there  may  be  prodroma,  such  as  a 
sense  of  pra:cordial  constriction,  nervous  or  gastric  irritability,  men- 
tal depression,  passage  of  large  quantities  of  urine  and  sometimes 
languor  and  drowsiness.  The  patient  suddenly  awakes  with  the 
sense  of  great  oppression.  Soon  the  dyspncea  may  become  in- 
tense. The  respiratory  efforts  are  slow  and  labored,  sometimes 
attended  with  audible  wheezing.  The  inspirations  are  long  drawn 
out,  indicating  that  the  narrowed  bronchial  tubes  prevent  the  air 
from  entering.  The  expirations  are  even  more  difficult.  The  aux- 
iliary respiratory  muscles  are  all  called  into  operation  ;  the  abdomen 
is  hard  and  contracted.     The  position  is  that  of  orthopncea  and  the 
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patient  makes  violent  efforts  to  breathe.  Sometimes  he  may  sit  on 
the  side  of  the  bed,  seize  the  back  of  a  chair  for  support  and  by  fix- 
ing the  shoulders  call  the  extraordinar>^  muscles  of  respiration  into 
action.  The  number  of  respirations  are  not  much  accelerated.  The 
countenance  is  anxious,  pale  or  cyanotic.  Speech  is  monosyllabic 
and  the  surface  of  the  body  bathed  in  cold  perspiration.  The  pulse 
is  quickened  and  thready  and  the  temperature  normal  or  below  the 
normal  point. 

Cough  is  a  variable  symptom  ;  in  some  cases  it  is  absent,  in 
others  present,  but  not  to  a  marked  degree.  In  some  cases  it  is 
more  permanent,  at  first  light  and  dry,  with  difficult  expectoration. 

After  the  obstruction  has  lasted  for  a  while  and  the  patient  seems 
to  be  at  the  limit  of  endurance,  the  breathing  becomes  easier  and 


Fig.  39.— Curschinium  <  spirals.     (  After  Curachraann;  Tyson. )     'n>e  lirsl  or  dark  figure 
represents  the  natural  size.     Figures,  rf,  represent  the  central  thread  cnlai^ed. 


frequently  with  a  paroxysm  of  coughing  relief  comes,  and  the  pa- 
tient exhausted  falls  asleep.  This  respite  may,  however,  be  only 
temporary  and  a  second  attack  comes  on. 

The  sputum  in  asthma  possesses  marked  peculiarities.  It  is  non- 
aerated.  extremely  viscid  and  scanty  and  is  raised  with  difficulty, 
coming  up  in  yellowish  or  grayish-yellow,  sago-like  masses,  called 
the  "perls"  of  Laennec.  Microscopic  examination  shows  these 
bodies  to  be  made  up  of  masses  of  spiral  fibres,  called  "  Cursch- 
mann*s  spirals."  being  first  described  by  Curschmann.  The  spiral 
portion  consists  of  a  mass  of  fibres  so  interwoven  as  to  form  a  tube- 
like body.  They  are  found  on  further  examination  to  contain  cells 
which  have  undergone  fatty  degeneration,  pus  cells  and  cells  from 
the  bronchial  mucous  membrane.     These  bodies,  however,  are  not 
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peculiar  to  asthma  alone,  but  are  present  m  fibrinous  bronchitis  and 
pneumonia.  They  are  caused,  according  to  Schnridt,  by  the  move- 
ments of  the  air  in  the  bronchial  tubes  during  violent  paroxysms  of 
coughing  or  dyspnoea.  In  addition  there  are  acicular  crystals. 
called  the  Charcot-Leyden  crystals,  which  were  first  discovered  by 
Leyden  and  subsequently  also  found  by  Charcot  in  leukaemia, 
the  spleen,  marrow  and  semen.  A  second  form  of  Curschmann's 
spiral  is  also  found.  These  consist  of  tightly  curled  coils  of  mucin 
fibrils,  in  the  centre  of  which  there  is  a  bright  thread  of  what  is 
probably  transformed  mucin.  These  are  supposed  by  Curse hmann 
to  be  the  product  of  bronchiolitis.  The  sputum  may  also  contain 
crystals  of  calcium  oxalate  and  phosphate,  The  blood  shows  great 
increase  of  cosinophiles. 

The  course  of  asthma  is  extremely  variable.  The  paroxysm 
may  continue  from  two  to  six  hours.  In  some  the  rehcf  is  only 
partial,  and  labored  breathing  lasts  for  several  days.  In  the  more 
severe  forms  the  attacks  may  continue  for  three  or  four  nights, 
while  during  the  intervals  there  may  be  more  or  less  bronchial  irri- 
tation, wheezing  respiration  and  cough.  The  attacks  may  differ 
very  much  in  severity.  In  recent  cases  they  may  be  more  of  a 
nervous  type,  while  in  those  who  have  had  repeated  attacks  the 
paroxysms  are  more  severe,  and  in  time  emphysema  or  chronic 
bronchitis  develops. 

The  bronchitic  form,  as  the  term  implies,  is  that  more  or  less  in- 
timately associated  with  bronchial  inflammation.  The  relation  of 
bronchitis  to  asthma  is  that  of  both  cause  and  sequela.  There 
are  some  varieties  of  asthma  where  an  attack  of  bronchitis  is  dis- 
tinctly the  exciting  cause.  Again,  in  many  instances  as  a  result  of 
hyperremia,  bronchitis  follows  an  asthmatic  attack.  Finally,  in 
chronic  bronchitis  patients  may  suffer  from  attacks  of  spasmodic 
contraction  of  the  bronchi.  It  is  in  this  form  that  emphysema  is 
especially  prone  to  develop,  and  which  when  once  established  may  ,J 
react  in  turn  as  an  exciting  cause  in  itself. 

Hay  asthma,  or,  as  it  might  better  be  called,  pollen  asthma,  is 
that  variety  which  accompanies  hay  fever  or  vaso- motor  rhinitis. 
In  addition  to  the  symptoms  which  characterize  that  condition  the 
bronchial  mucous  membrane  may  manifest  a  remarkable  degree  of 
sensitiveness,  and  attacks  of  asthma  with  cough  and  precordial  con- 
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striction,  loud  wheezing,  and  in  some  cases  a  more  or  less  abundant 
mucous  expectoration,  suddenly  develop.  The  manifestation  of 
these  symptoms  depends  entirely  upon  the  presence  of  the  exciting 
cause  in  the  atmosphere.  The  exxitant  may  be  the  pollen  of  hay^ 
roses,  golden  rod  or  some  other  plant.  Many  persons  know  by 
experience  when  to  expect  the  attacks  and  seclude  themselves 
or  leave  for  some  immune  locality.  The  emanations  of  certain  ani- 
mals is  said  to  have  a  similar  effect,  but  these  conditions  are  doubt- 
less sometimes  hysterical. 

In  some  forms  of  hay  asthma  the  rhinitic  symptoms  predominate 
and  in  others  tlie  asthmatic  ;  in  others  again  the  two  arc  blended. 

While  asthma  in  itself  cannot  be  regarded  as  a  serious  affection, 
its  consequences  when  long  continued  may  be  eminently  so.  Em- 
physema and  chronic  bronchitis  develop,  and  in  time  the  right  side 
of  the  heart  dilates  and  all  the  phenomena  of  cardiac  dilatation  with 
venous  stasis,  etc.,  may  occur. 

Physical  Signs. — Inspection  shows  the  chest  to  be  in  a  condition 
of  over-distention  or  fixed  expansion.  This  is  due  to  the  fact  that 
with  each  inspiration  the  amount  of  residual  air  is  increased,  while 
expiration  is  obstructed.  Inspiration  is  short  and  quick,  while  ex- 
piration is  greatly  prolonged,  being  four  or  five  times  as  long  as 
inspiration. 

The  ordinary  respiratory  movements  are  absent ;  the  thorax 
moves  up  and  down,  but  there  is  no  lateral  motion.  The  auxiliary 
muscles  of  respiration  are  called  into  play  and  the  abdominal  mus- 
cles, especially  the  recti,  are  contracted,  tense  and  hard,  the  pres- 
sure sometimes  being  sufficient  to  expel  the  contents  of  the  bladder 
and  lower  bowel.  Notwithstanding  the  contraction  of  the  dia- 
phragm with  each  respiration  there  is  sinking  in  of  the  epigastrium 
and  in  severe  cases  in  spite  ^{  the  distention  of  the  lungs,  of  the 
supra-  and  infra-clavicular  spaces.  In  spite  also  of  the  great  dysp- 
ncea  the  respirations  are  not  increased,  but,  on  the  contrary,  they 
may  sometimes  be  less  frequent  than  normal 

Palpation  shows  rhonchial  fremitus,  while  vocal  fremitus  may  be 
diminished  by  the  bronchitis  and  further  obscured  by  emphysema. 
Palpation,  however,  is  of  negative  practical  value.  Percussion  may 
not  yield  any  sign  of  change,  but  frequently  there  is  higher  reso- 
nance and  in  old  cases  semi-t}*mpanitic  resonance.     The  superficial 
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area  of  cardiac  dulness  may  be  diminished  or  apparently  obliter- 
ated.    The  liver  is  depressed. 

Auscultation  shows  that  the  ordinary  vesicular  murmur  is  absent 
or  is  audible  only  over  limited  areas,  being  displaced  by  an  ever- 
changing  variety  of  dry  rales,  sibilant  and  sonorous.  These  rales 
include  a  variety  of  sounds^  wheezing,  whistling,  cooing,  etc 
Toward  the  end  of  the  attack  they  become  moist.  The  whole  of 
both  lungs  may  display  these  signs,  but  sometimes  only  one.  The 
loss  of  the  vesicular  sound  is  probably  due  in  part  to  its  obscura- 
tion by  the  loud  rhonchi,  to  the  obstruction  of  the  bronchioles  from 
the  narrowing  of  their  walls  and  the  presence  of  the  viscid  mucous 
secretion. 

In  cases  where  the  paroxysm  terminates  suddenly  the  influx  of 
air  into  the  lungs  may  give  rise  to  puerile  respiration*  After  the 
subsidence  of  the  attack  in  recent  cases  the  transitory  compression 
disappears  and  the  lungs  return  to  their  normal  condition.  In  old 
cases,  on  the  other  hand,  emphysema  develops. 

Diagnosis. — The  diagnosis  of  asthma  is  generally  free  from  any 
difficulty.  There  are,  however,  certain  affections  which  may  some- 
times simulate  it  to  a  greater  or  less  degree.  The  most  notable 
of  these  are  cardiac  dyspnoea,  emphysema,  spasm  of  the  glottis, 
tracheal  stenosis,  hysterical  dyspnoea,  spasm  of  the  diaphragm, 
uraemia  and  embolism  of  the  pulmonary  artery  or  its  larger  branches. 
The  dyspnoea  dependent  upon  disease  of  the  heart,  while  it  resem- 
bles that  of  asthma,  differs  in  the  following  particulars  :  It  comes 
on  after  exertion  and  mental  excitement,  is  sighing,  and  rhythmati- 
cally  accelerated  ;  the  expiratory'  act  is  not  prolonged  ;  there  arc 
also  the  physical  signs  of  cardiac  disease.  There  are  cases,  how- 
ever, where  true  spasmodic  asthma  may  be  engrafted  upon  cardiac 
disease.  This  condition  is  especially  prone  to  appear  in  the  morn- 
ing and  is  one  of  ver)'  great  suffering. 

Emphysema  is  distinguished  by  the  fact  that  the  dyspnoea  is  of  a 
different  type,  being  more  or  less  constant  and  much  increased  by 
exertion.  Moreover,  there  are  changes  in  the  lungs  and  heart 
which  characterize  the  disorder  as  indicated  by  the  physical  signs. 

The  dyspnoea  of  spasm  of  the  glottis  is  distinguished  by  the  pro- 
longed and  forcible  character  of  the  inspiration,  the  comparatively 
easy  expiration,  the    laryngeal    stridor   and  characteristic  croupy 
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cough.  The  same  features  characterize  croup,  oedema  of  the  glottis 
and  tracheal  stenosis.  It  is  important  to  bear  in  mind  in  this  con- 
nection the  observation  of  Biermer,  that  in  all  affections  causing 
narrowing  of  the  larger  air-passages  the  dyspntEa  is  chiefly  on  in- 
spiration, while  in  that  dependent  upon  narrowing  of  the  small 
bronchi  it  is  chiefly  on  expiration. 

In  croup,  furthermore,  the  head  is  thrown  back  and  extended, 
and  in  the  severe  forms  the  respiratory  efforts  of  the  patient,  though 
violent,  only  partly  fill  the  lungs  and  in  consequence  there  is  fall- 
ing in  of  the  supra-clavicular  spaces,  lower  part  of  the  sternum 
and  adjacent  costal  cartilages  and  retraction  of  the  abdomen.  Dur- 
ing expiration,  which  is  quick,  these  parts  resume  their  natural 
condition.  In  asthma,  on  the  other  hand,  the  head  is  in  a  forward 
position,  the  thorax  is  expanded,  the  epigastrium  sunken  in  during 
inspiration  and  the  abdomen  is  hard  and  retracted  during  expira- 
tion.    Moreover,  the  characteristic  physical  signs  are  present. 

Paralysis  of  the  posterior  crico-arytenoid  muscles,  like  croup,  is 
attended  with  inspiratory  dyspncea.  The  stridor  and  the  close  ap- 
proximation of  the  laryngeal  cords  in  inspiration,  as  shown  by 
microscopic  examination,  are  conclusive  evidences  of  this  condition. 
Another  characteristic  symptom  is  that  the  dyspncea,  unlike 
asthma,  does  not  come  on  in  paroxysms. 

Hysterical  dyspnoea  is  to  be  distinguished  by  the  presence  of 
rapid  breathing,  which  may  continue  for  hours  at  a  time  at  the  rate 
of  thirty  or  over  per  minute,  but  without  any  evidence  of  sibilant 
or  sonorous  rales  and  without  any  other  symptom  except,  perhaps, 
those  significant  of  hysteria- 
Spasm  of  the  diaphragm,  which  is  a  rare  affection  and  one 
usually  associated  with  hysteria,  is  characterized  by  a  short  inspi- 
ratory movement  which  calls  all  the  muscles  of  respiration  into  ac- 
tion, by  sinking  in  of  the  more  yielding  portions  of  the  thorax 
which  remain  fixed  for  a  few  seconds,  when  there  follows  a  sud- 
den and  powerful  effort  at  expiration,  accompanied  by  a  sound  like 
hiccough,  then  another  inspiration  with  the  same  phenomenon. 

Ura^mic  dyspnoea  may  sometimes  assume  the  form  of  a  true 
spasmodic  asthma,  but  the  history  of  the  case  and  the  examination 
of  the  urine  cannot  fail  to  remove  any  source  of  confusion  w^hich 
may  arise. 
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Embolism  of  the  pulmonary  artery  or  its  larger  branches  is  also 
sudden  in  its  onset  and  is  attended  with  great  dyspnoea,  but  is 
scarcely  likely  to  be  mistaken  for  asthma  from  the  fact  that  the 
pulse  Is  thready  and  irregular  ;  there  is  more  or  less  pulmonary 
oedema,  the  cardiac  impulse  is  weak  and  the  expression  one  of 
excessive  anxiety. 

Prognosis.— The  outlook  in  asthma  must  be  viewed  from  the 
standpoints  of  recovery  from  the  attacks  and  the  liability  to  their 
recurrence.  As  far  as  the  former  is  concerned,  notwithstanding 
the  great  distress  and  alarm  which  may  be  present,  the  prognosis 
is  favorable^  as  death  seldom  if  ever  occurs.  Recovery  from  the 
tendency  to  repetition  of  asthmatic  paroxysms,  however,  is  another 
matter  and  depends  upon  age  and  the  possibility  of  removal  of  the 
cause.  In  children  recovery  may  be  complete,  but  when  the  affec- 
tion occurs  late  in  life  the  patient  may  suflfer  from  occasional  attacks 
for  the  remainder  of  his  days.  At  the  same  time  there  is  always  a 
possibility  that  recovery  may  take  place  if  there  have  been  no  or- 
ganic changes  in  the  lungs  or  heart. 

An  important  feature  in  long-standing  cases  is  the  permanent 
structural  changes  in  the  lungs  and  heart  Avhich  often  follow  and 
which  may  lead  to  the  most  disastrous  results.  At  the  same  time 
the  patient  may  be  subject  to  attacks  of  asthma  from  early  child- 
hood and  live  to  old  age. 

Treatment,— The  treatment  of  asthma  consists  of  the  relief  of 
the  paroxysms,  the  care  of  the  patient  during  the  interval  of  attacks 
and  the  removal  of  the  cause.  The  great  number  of  nostrums  on 
the  market  for  its  cure  arc  evidences  of  how  unsatisfactory  treat- 
ment frequently  proves  and  at  the  same  time  how  much  it  is  abused. 

Treatment  of  the  Paroxysms. — Whenever  it  is  possible  tlie  use 
of  sedatives  should  be  avoided.  Frequently,  in  recent  cases  a  well 
selected  remedy  will  accomplish  the  desired  result,  but  in  many 
others  this  is  not  possible,  especially  in  old  cases  and  where  reme- 
dies of  the  sedative  class  have  long  been  employed.  The  pnncipal 
palliatives  are  as  follows  : 

A^itrr  paper funu's,  that  is,  bibulous  paper  soaked  in  a  solution  of 
nitre,  ignited  after  drying  and  the  fumes  inhaled.  This  gives  re- 
lief in  a  wide  range  of  cases. 

Stramonium  leaves  made  into  cigarettes  and  smoked. 
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4mvi  nitrite  affords  speedy  relief  in  some  instances,  but  often 
fails  in  others. 

Nitro'glycerine  and  sodium  nitrite  are  likewise  useful.  The  latter 
is  not  so  rapid  in  its  action,  but  is  more  lasting  in  its  effects. 

Lobelia,  an  old  remedy  which  has  fallen  into  disusCp  deservedly 
so  when  given  in  large  doses,  enters  into  many  of  the  well-known 
patent  medicines.  In  minute  doses  or  dilutions  it  will  often  act 
when  the  attack  is  of  gastric  origin. 

Chhroform,  direct  inhalations  or  its  fumes  poured  on  hot  water. 
Ether  is  often  better  than  chloroform  and  is  certainly  safer. 

Ethyl  nitrite,  inhalations^  eight  to  ten  drops  on  a  sponge. 

Dilute  hydrocyanic  acid  was  recommended  by  MacKenzie  and 
others.  Three  drops  to  half  a  pint  of  hot  water.  Inhalation  of 
the  vapor  will  often  arrest  the  paroxysms,  especially  in  cases  where 
neurosis  is  marked. 

Methyl  cldoride^  sprays  applied  directly  on  the  back  ;  if  not  suc- 
cessful, light  spraying  over  the  upper  part  of  the  chest. 

Grendelia  robmta  is  an  important  and  useful  remedy.  Many 
cases  will  yield  to  its  influence.  It  may  be  administered  by  the 
mouth  or  by  inhalation  of  the  fumes.  In  the  latter  instance  the 
plant  is  saturated  in  a  solution  of  nitre,  then  dried  and  ignited.  The 
preparation  may  also  be  made  into  cigarettes  and  smoked. 

Euphorbia  pilnlifera,  an  Australian  plant,  often  affords  marked 
relief.  It  has  been  employed  in  half-  to  one-drachm  doses  of  the 
tincture. 

Morphia,  alone  or  with  atropia,  in  doses  of  gr.  \  and  gr.  y^  re- 
spectively, subcutaneously,  often  relieves  after  all  other  remedies 
fail.  The  danger  of  forming  the  morphine  habit  should  be  con- 
sidered. 

Cocaine  is  regarded  by  some  as  a  palliative  of  the  first  impor- 
tance. It  may  be  applied  in  solution  on  pledgets  of  cotton  to  the 
nostrils  or  with  an  atomizer  and  repeated  every  five  minutes  until 
relief  is  obtained.  The  danger  of  forming  the  drug  habit  and  also 
of  toxic  effects  of  the  drug  itself  must  be  considered. 

Other  remedies  that  should  be  borne  in  mind  are  an  emetic, 
which  will  stop  an  attack  in  some  cases ;  alcoholic  stimulants ; 
strong  coffee  ;  chloral ;  bromoform  ;  hyoscine  ;  quebracho  ;  and 
inhalations  of  camphor  and  menthol. 
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It  cannot  be  said  that  any  of  these  remedies  has  any  special  in- 
dication. They  must  all  be  used  empirically,  for  every  practitioner 
is  mindful  of  the  fact  that  a  drug  that  has  been  successful  in  one 
case  of  asthma  fails  in  another  api>arently  like  it  in  all  respects. 
The  experience  of  the  patients  counts  for  much  and  should  always 
receive  consideration. 

The  remedies  with  special  indications  which  are  of  service  in  the 
paroxysm  are  the  following  : 

Aconitum,  for  recent  cases  where  exposure  appears  to  be  the 
exciting  cause,  especially  in  young  and  well  nourished  subjects, 
with  fever,  restlessness  and  full,  bounding  pulse. 

Bryonia^  in  recent  cases  with  bronchitis,  pain  in  the  side  and 
soreness. 

Arsenicum  album  may  be  of  service  for  violent  paroxysms  and 
during  the  intervals  between  the  attacks.  In  the  first  instance  its 
chief  indications  are  the  severity  of  the  symptoms  with  lividity,  fre- 
quent, small  pulse,  loud  wheezing  and  great  prostration.  In  chronic 
cases  with  emphysema  it  will  also  prove  useful. 

Cupri  arscnis  is  of  value  in  the  bronchial  forms  of  the  affection. 

Cuprum  mitailicum^  in  asthma  of  a  purely  nervous  origin. 

Nux  vomica,  in  those  forms  dependent  upon  disorders  of  the 
digestive  system  which  is  a  frequent  cause  of  irritation. 

Veratnwi  alburn^  when  the  paroxysms  are  violent,  with  coldness 
of  the  surface,  cold  perspiration  and  heat  prostration. 

Ipecacuanha,  in  drop  doses  of  the  tincture,  will  relieve  some  cases 
with  accumulation  of  mucus  in  the  bronchi,  paleness,  nausea  and 
cough. 

Potiissi  iadidum,  especially  in  rheumatic  subjects,  will  often  pro- 
duce marked  results  and  is  a  remedy  of  importance, 

Antimanium  tartaratum,\n  cases  with  much  loose  rattling  mucus, 
wheezing  and  cough.      It  is  useful  in  both  adults  and  in  children. 

Other  remedies  which  will  prove  of  service  according  to  their 
individual  indications  areambra,  aralia,  arsenici  iodidum,  belladonna, 
cactus,  cannabis  sativa,  hepar  sulphuris,  moschus,  pulsatilla,  sam- 
bucus  especially  in  children,  tabacom,  sulphur^  graphites  and  zincum. 

After  the  subsidence  of  the  paroxysm,  brj^^onia,  antimonium  tar- 
taratum,  ipecacuanha  and  potassi  iodidum  are  the  remedies  which 
will  usually  be  found  most  effective  for  the  bronchitis  which  may 
remain. 
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Treatment  During  the  Intervals, — ^A  most  diligent  search 
should  be  made  to  ascertain  the  cause  and  if  possible  remove  it. 
In  reviewing  the  aetiology  it  will  be  seen  that  a  wide  range  of  pos- 
sible influences  must  be  taken  into  consideration,  chief  among  which 
is  the  neurotic  temperament.  For  this  condition  hydrotherapy,  gal- 
vanism, massage  and  change  of  air  should  be  considered.  Exami- 
nation of  the  nasal  passages  should  be  made  in  all  cases.  Swelling 
of  the  superior  and  sometimes  the  inferior  turbinated  bones  may  be 
found.  This  should  be  removed.  For  this  purpose  chromic  acid  in 
a  saturated  solution,  applied  with  probes  with  hollow  balls  at  their 
extremities,  may  be  employed.  The  superfluous  acid  must  be  re- 
moved and  the  nose  then  plugged  for  several  hours.  During  the 
intervals  of  the  treatment  antiseptic  sprays  should  be  used. 

Careful  attention  should  in  all  cases  be  directed  to  the  diet,  espe- 
cially as  asthmatics  are  so  frequently  inclined  to  suffer  from  indi- 
gestion. The  meals  should  be  regular,  and  over-eating,  late  suppers 
or  late  dinners  avoided,  as  gastric  irritation  from  an  over- filled 
stomach  often  excites  an  attack. 

Climate  is  a  very  important  question,  as  many  are  greatly  bene- 
fited by  change  of  air.  It  is  impossible,  however,  to  speak  at  all 
with  any  degree  of  definiteness  ;  each  case  must  be  a  rule  unto  it- 
.self  Strange  to  say,  some  patients  do  better  in  a  smoky,  loggy 
climate,  such  as  that  of  London  ;  others  in  a  dry,  elevated  locality; 
and  others,  again,  by  the  seashore. 

General  hygiene,  it  is  needless  to  say,  should  be  of  the  best,  as  to 
exercise,  clothing  and  habits  of  living. 


BRONCHIAL  STENOSIS, 

Bronchial  stenosis  is  obstruction  of  a  bronchus  from  constriction 
or  compression. 

j^iology  and  Morbid  Anatomy.— Stenosis  due  to  constric- 
tion arises  from  contractions  of  healed  syphilitic  ulcerations,  malig- 
nant growths  which  involve  the  calibre  of  the  tubes,  neoplasms 
within  the  bronchi,  such  as  polypi  and  foreign  bodies  accidentally 
introduced. 

The  calibre  of  small  bronchi  may  become  diminished  by  thicken- 
ing of  their  walls  in  tuberculosis,  glanders,  syphilis  and  certain  acute 
inflammations,  but  scarcely  fall  under  the  consideration  of  the  sub- 
ject in  question. 
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Stenosis  from  pressure  occurs  in  enlargements  of  structures  within 
the  thorax  and  neoplasm  and  is  observed  in  association  with  aneu- 
rysm, solid  tumors,  abscess  of  the  mediastinum  or  lungs  and  exten- 
sive pleural  efifysion. 

The  effect  of  bronchial  stenosis  is  not  only  the  arrest  or  partial 
obstruction  of  the  entrance  and  egress  of  air  to  and  from  that  por- 
tion of  the  iung  beyond  the  point  of  constriction  or  compression, 
but  also  the  retention  of  secretions  which  may  be  augmented  by 
the  irritant  effect  of  the  obstructive  influence.  Sometimes  there 
may  be  a  yielding  at  the  point  of  occlusion  and  a  discharge  takes 
place,  followed  by  re-accumulation.  In  many  instances  the  stop- 
page is  complete  and  collapse  of  the  lung  beyond,  with  subsequent 
consolidation  and  possible  pleuritic  complications,  follows. 

Symptoms,— The  symptoms  depend  upon  the  size  of  the  bron- 
chus involved  and  the  extent  of  the  obstruction.  Dyspnoea  is  the 
most  prominent,  it  is  often  paroxysmal  and  when  excessive  the 
accessory  muscles  of  respiration  are  called  into  action.  On  account 
of  the  imix'rfect  filling  of  the  lung  the  lower  part  of  the  sternum 
and  lower  ribs  are  retracted  during  inspiration,  while  expiration  is 
attended  with  difficulty.  Occlusion  of  the  primary  bronchus  on 
one  side  would  be  attended  on  inspiration  by  retraction  of  the  lower 
part  of  the  chest  wall  and  intercostal  spaces  upon  that  side. 

When  a  large  bronchus  is  suddenly  closed  by  some  obstruction, 
dyspncea  is  most  urgent  and  death  quickly  follows.  When  smaller 
tubes  are  involved  or  when  a  large  tube  becomes  gradually  impli- 
cated the  symptoms  are  not  so  urgent.  The  dyspncea  may  be  slight, 
accompanied  by  stridor.  Spasmodic  cough  and  a  thick  expectora- 
tion are  present  in  such  cases.      Fever  may  also  develop. 

In  the  efforts  of  breathing  the  movements  of  the  larynx  are 
slight.  If  the  lung  collapses  consolidation  follows  accompanied 
sometimes  by  pleurisy. 

Physical  Signs. — Inspection  shows  the  impaired  movement  on 
the  aflected  side  with  retraction  in  well  marked  cases.  Palpation 
shows  diminished  or  absent  fremitus.  Peraission  remains  unaf- 
fected for  a  time,  although  it  is  less  influenced  by  inspiration  and 
expiration  than  in  health.  As  pulmonary  collapse  develops  dul- 
ness  is  elicited. 

Auscultation  g^ves  diminution  of  the  normal  vesicular  murmur 
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on  inspiration  due  to  the  lessened  amount  of  air  entering  the  lungs 
and  the  presence  of  sibilant  and  sonorous  rales  at  the  seat  of  ob- 
struction. 

Diagnosis. — The  recognition  of  bronchial  stenosis  is  often  very 
difficult  The  primary  existing  condition  and  the  history  of  the  case 
will  furnish  important  evidence.  The  presence  or  absence  of  sibi- 
lant and  sonorous  rales  and  retraction  of  the  lower  part  of  the  ster- 
num and  intercostal  spaces  during  inspiration  with  difficult  expira- 
tion are  important  guides.  Laryngeal  stenosis  may  be  eliminated 
by  laryngeal  examination.  In  lar>mgcal  stenosis  it  is  important  to 
note  tliat  there  is  marked  involvement  of  the  larynx,  while  in  bron- 
chial stenosis  this  is  not  the  case. 

Prognosis. — The  duration  of  the  condition  is  indefinite.  It  is 
generally  progressive  and  the  outlook  correspondingly  bad,  espe- 
cially if  a  large  bronchus  be  the  seat  of  obstruction.  When  due  to 
the  accidental  lodgment  of  a  foreign  body  the  prognosis  obviously 
depends  upon  its  removal.  When  a  large  bronchus  is  suddenly 
occluded  death  from  apno^a  speedily  ensues. 

Treatment*^! n  all  cases  the  cause  must  be  ascertained.  When 
taking  the  aetiology  into  consideration  it  is  apparent  that  in  a  large 
number  of  instances,  such  as  solid  tumors  of  the  mediastinum,  aneu- 
rysm of  the  aorta,  etc.,  treatment  must  be  palliative.  When  asso- 
ciated with  syphilis  antisyphilitic  treatment  should  be  instillatcd. 
Foreign  bodies  have  sometimes  been  removed  by  emetics.  For 
further  consideration  of  the  subject  the  reader  is  referred  to  works 
on  surger>'. 

BRONCHIAL  OONORETIONS, 

Concretions  are  in  rare  instances  found  in  the  bronchi.  They  are 
formed  by  the  inspissation  of  secretions,  especially  in  bronchiec- 
tatjc  cavities.  They  are  usually  smal!,  but  some  may  be  as  large  as 
hazelnuts.  They  are  composed  principally  of  carbonate  and  phos- 
phate of  lime.  Very  rarely  masses  of  bone  or  cartilage  separated 
from  outgrowths  of  the  bronchial  cartilages  are  found. 

In  some  instances  there  are  no  symptoms  at  all,  in  others  there 
may  be  those  of  pulmonary  disease  with  hectic. 

There  are  no  distinctive  signs.      Diagnosis  is  impossible. 
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CONGESTION  OP  THE  LUNGS. 

rufONARY  congestion  occurs  in  two  forms,  the  active  and  the 
passive. 

(I)   Active  Oongestion  of  the  Lungs. 

This  term  implies  a  condition  of  hyperasmia  of  the  pulmonary 
structures  arising  independently  of  inflammation,  that  is,  the  path- 
ological changes  stop  short  of  such  a  condition,  and  are  not  neces- 
sarily associated  with  it.  It  must  in  this  aspect  be  regarded  as  a 
primary  process.  This  view,  however,  has  not  been  accepted  by 
all,  especially  the  Americans  and  English.  The  French^  on  the 
other  hand,  call  it  **  maladit'  lit'  IVoiiiez,''  in  the  sense  of  a  priman' 
affection, 

etiology. — The  causes  which  may  excite  an  abnormal  afflux 
of  blood  to  the  lungs  are  exposure  to  excessive  heat  or  excessive 
cold,  the  ingestion  oflargeamountsof  alcohol,  inhalation  of  irritant 
gases,  violent  efforts  at  inspiration  with  closure  of  the  glottis  and 
consequent  diminution  of  atmospheric  pressure  within  the  chest,  as 
in  laryngismus  stridulus,  pertussis  and  croup,  and  violent  muscu- 
lar  exertion,  and  intense  mental  excitement  when  the  heart  is  not 
strong  and  is  excited  to  wildest  action.  The  condition  also  follows 
embolism  and  inflammation  of  structures  adjacent  to  the  lungs. 

Pulmonary  congestion  is  likewise  associated  with  acute  inflam- 
mations of  the  chest,  such  as  bronchitis,  pneumonia,  pleurisy  and 
acute  pulmonic  tuberculosis.  It  is  also  encountered  in  chronic 
tuberculosis.  In  such  instances  the  condition  is  secondary  to  the 
preexisting  disease,  and  is  of  quite  frequent  occurrence,  while  the 
type  of  pulmonary  congestion  in  question,  namely,  that  arising  in- 
dependently of  some  other  morbid  state  is  unusual. 
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Collateral  hypersemia  occurs  when  the  opposite  lung  or  some 
other  part  of  the  body  becomes  anaemic  through  obstruction  of  the 
circulation  of  some  other  part. 

Morbid  Anatomy. — The  affection  is  generally  bilateral  and 
confined  to  the  base  of  the  lungs  which  are  practically  in  the  same 
condition  as  in  the  first  stage  of  inflammation.  The  involved  areas 
are  dark  red  in  color,  the  vessels  are  engorged  with  blood,  and  the 
bronchial  mucosa  injected.  On  section,  a  frothy,  bloody  fluid 
exudes  indicating  cedema^  which  is  present  to  a  greater  or  less  de- 
gree in  all  forms  of  acute  congestion.  The  air-cells,  the  vessels  of 
which  are  distended,  may  show  evidences  of  catarrh  and  the  pres- 
ence of  blood. 

In  cases  of  embolism  there  may  be  rupture  of  the  blood-vessels 
and  hsemorrhage  into  the  tissues.  Minute  points  of  extravasation 
may  be  found  without  h.-emorrhage. 

The  lung  retains  its  normal  crepitancy  and  power  to  float  when 
thrown  into  water,  but  it  contains  less  air  than  normal  on  account 
of  the  engorgement  of  the  vessels  which  necessarily  encroaches  upon 
the  calibre  of  the  air-cells  and  finer  bronchi. 

Symptoms*^ — ^There  may  be  an  initial  chill.  Fever  is  usually 
moderate,  that  is,  from  101°  to  103°,  but  in  some  cases  may  be 
higher.  There  is  very  decided  dyspnci^a.  If  the  congestion  in- 
volves much  of  the  lung  it  is  excessive.  There  are  sticking  costal 
pains,  cough  with  serous,  frothy^  bloody  or  rusty  colored  sputum, 
or  free  haemorrhage.  The  initial  chill,  dyspntea  and  cough  with 
bloody  sputum  are  Uie  most  prominent  of  the  clinical  manifesta- 
tions, which  are  by  no  means  clearly  defined,  and  which  are  strongly 
suggestive  of  pneumonia. 

Physical  Signs. — inspection  shows  increased  frequency  of  respi- 
ration. Palpation  may  reveal  slight  increase  of  fremitus.  Percus- 
sion is  usually  negative,  or  elicits  slight  dulness.  Auscultation 
shows  enfeebled  respiration,  sometimes  a  bronchial  respiratory  mur- 
mur and  subcrepitant  rales. 

Diagnosis. — The  presence  of  a  given  cause,  dyspnoea^  cough, 
frothy,  bloody  sputum^  in  the  absence  of  much  fever,  point  to  pul- 
monary congestion. 

It  is  apparent  that  at  the  outset  of  the  above  symptoms  it  is  im- 
possible to  tell  whether  the  condition  is  that  of  the  first  stage  of  a 
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lecfit  open  and  ilK  <ia  fig)«L     AH  ^Mwibm^  nmst  be  loriiidfau 

Veneiectiofi  li»  bees  recomiieasded,  ryerafly  in  pnnBiy  cas 
and  pledionc  subjects,  but  tbc  feflcmiiig  ia  ccajimctkkn  «tt  the 
aibo^e  geneial  recomiBeacktiofis  wtB  render  tlic  abstiaclian  of  blood 
uimeccMary. 

A^mrniMm^  indicated  when  there  is  readcssncss,  amdet^^  icixr,  hack- 
i  n^  cotj  gh ,  expectoration  of  bloody  sputum .  high  boundgog  pu '  ' 

I/rc»»inj(,  burning  pain  in  chest,  especially  in  persons  of  iiill  habit 

Veratrum  inride^  when  there  is  intense  congestion  without  rest- 
lessness, which  usually  calls  for  aconite. 

Ik'lladonna,  marked  pulmonar>'  hyperaemia  \%ith  the  fece  very 
much  flushed,  throbbing  carotids,  pupils  dilated,  symptoms  appear- 
ing; surldcniy. 

I' it  rum  phnsphoricum  proves  of  ser\'ice  in  those  cases  when  the 
onnet  vs  not  so  abrupt  as  in  those  calling  for  aconite,  veratrum  vi- 
xm\*'  or  b<lladonr)a.  There  is  a  tendency  for  the  fever  to  run  high. 
There  is  also  yiixy  bloorly  sputum.  The  type  of  cases  where  fer- 
riirn  phos.  shonlrl  \h-  employed  are  those  in  which  low  vitality  and 
ari'irnia  are  riiore  or  Irns  pronounced, 

rimsfihitrus  v\  ralhrj  U}X  when  the  dyspncjea  is  extreme  and  pul- 
monary o'derna  ihrraUmed,  in  [)ersons  of  the  tall,  slender,  blonde 
typ<-  inclined  lo  cacliexia. 
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Afititnonium  tartaratum^  when  pulmonary  Ofdema  is  threatened 
or  when  there  is  dyspnoea  with  suffocative  paroxysms. 

II.  Passive  Congestion  of  the  Lungs. 
This  form  of  congestion  presents  two  varieties,  the  hypostatic  and 
the  mechanical  or  obstructive. 

I.  Hypostatic  Congestion.     Hvpostatic  Pneumonia. 
Splenization. 

Hypostatic  congestion  of  the  lungs  is  a  condition  which  arises 
when  the  circulation  through  the  lungs  is  so  feeble  that  the  blood 
settles  in  the  lower  portion  through  gravity.  Hypostatic  pneu- 
monia and  splenization  are  advanced  forms  of  hypostatic  conges- 
tion,  and  although  regarded  by  many  writers  as  synonymous  with 
it,  strictly  speaking,  are  not  so, 

-Etiology. ^* Any  protracted  illness  which  necessarily  depletes 
the  system,  and  confines  the  patient  to  bed  for  a  long  period ,  fur- 
nishes the  causal  factors  for  hypostasis  of  the  pulmonary  circula- 
tion, which  are,  feebleness  of  heart  action,  depraved  states  of  the 
blood  and  gravity.  The  first  two  are  the  most  important,  for  a 
healthy  person  may  remain  in  bed  for  a  long  period  without  devel- 
oping hypostatic  congestion.  Thus,  the  condition  may  be  looked 
for  in  protracted  fevers,  such  as  typhoid,  acute  articular  rheumatism, 
cancer,  tuberculosis  and  illness  of  any  kind  in  the  aged.  It  may 
also  follow  surgical  operations  and  is  quite  frequent  in  certain  dis- 
eases of  the  nervous  system,  such  as  haemorrhages  and  tumors  of 
the  brain.  It  has  occurred  during  the  first  two  or  three  weeks  in 
cases  of  haemorrhage  into  the  medullary  pia  mater,  fracture  of  the 
cervical  vertebne  and  ascending  paralysis,  its  presence  being  dem- 
onstrated by  post-mortem  examination.  It  may  likewise  follow 
carbonic  dioxide  gas  inhalation  and  poisoning  by  opium  and  other 
narcotics. 

In  cases  w^here  the  patient  is  in  a  semi-comatose  condition  hy- 
postatic congestion  may  arise  in  association  with  areas  of  consoli- 
dation, due  to  aspiration  pneumonia  from  the  lodgment  of  particles 
of  food  in  the  air  passages  which  may  occur  in  ineiTectual  attempts 
at  swallowing. 

Morbid  Anatomy. — The  lower  and  posterior  portions  of  both 
lungs  are  the  seat  of  the  morbid  changes  which  do  not  follow  the 
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conformation  of  the  lobules,  but  rather  the  line  of  graWty  as  the 
blood  settles,  thus  the  lungs  are  not  equally  involved.  The  tend- 
ency' of  the  process  is  upwards  on  this  line.  The  lung  is  dark 
red,  hea\y  and  in  more  acute  cases  infiltrated  uith  serous  exudate 
and  blood.  The  tissues  are  firm  to  the  touch  and  a  cut  portion 
sinks  when  thrown  into  water.  Microscopical  examination  shows 
that  the  alveolar  blood-vessels  are  greatly  distended  and  project 
into  the  alveoli  which  contain  red  and  white  blood-corpuscles.  The 
interstitial  tissues  are  also  infiltrated  with  red  and  white  blood-cor- 
puscles. In  the  later  stages  the  red  corpuscles  either  reenter  the 
circulation  or  break  down  and  form  pigment  granules  with  the 
alveolar  epithelial  cells. 

Hypostatic  pneumonia  commences  as  an  intense  hypostatic  con- 
gestion and  cedema.  The  process,  however,  advances  to  a  form  of 
inflammation  in  the  terminal  bronchi  and  air  vessels,  catarrhal  in  na- 
turc»  but  more  fibrinous  and  diffuse  than  the  ordinary  form  of  bron- 
cho-pneumonia, and  accompanied  by  a  haemorrhagic  oedema.  The 
dependent  portions  of  the  lungs  posteriorly  are  commonly  involved. 
The  process  occurs  as  a  terminal  complication  in  many  diseases. 

In  long  continued  fevers  hypostatic  congestion  frequently  passes 
into  hypostatic  pneumonia.  Some  of  the  changes  observed  in  hy- 
postatic congestion  are  no  doubt  post-mortem,  but,  as  pointed  out 
Piorry,  it  is  none  the  less  a  distinct  lesion. 

Adjacent  to  the  areas  of  hypostatic  congestion  and  pneumonia 
there  is  alu'ays  more  or  less  cedema. 

SpUnization  is  another  condition  which  may  arise  as  the  result 
of  congestion.  It  occurs  when  the  congestion  is  accompanied  by 
an  escape  of  blood  into  the  lung  tissue,  and  a  serous  effusion  into 
air-cells.  The  lung  tissue  itself  becomes  saturated  with  blood,  and 
the  serous  effusion  excessive.  The  result  is  a  soft  pulpy  mass 
Itkc  the  spleen,  hence  the  name. 

Symptoms. — In  many  cases  there  are  no  symptoms*  and  the 
condition  may  exist  without  recognition.  On  the  other  hand,  when 
pronounced,  evidences  of  defective  aeration  of  the  blood  may  be 
noted  in  cyanosis  and  perhaps  increased  rate  of  respiration.  Ex- 
cessive prostration  is  frequently  a  prominent  sjniptom,  and  in  the 
aged,  sleeping  with  the  mouth  open  is  said  by  some  observers  to 
point  to  hypostatic  congestion. 
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In  all  cases  of  protracted  illness,  and  conditions  which  confine 
the  patient  to  bed  for  a  long  time,  frequent  examination  of  the  chest 
should  be  made. 

Physical  Signs. — There  is  some  increase  of  vocal  fremitus, 
slight  dulness  on  percussion,  feeble  respirator^' murmur,  sometimes 
bronchial  in  character,  and  moist  rales.  All  these  signs  are  situ- 
ated at  the  base  of  the  lungs  posteriorly^  and  are  the  only  evidences 
of  the  condition.  Bronchial  respiration  and  rales  denote  a  more 
decided  grade  of  the  condition,  viz.,  hypostatic  pneumonia. 

Prognosis* — Hypostatic  congestion  must  always  be  regarded  as 
an  evidence  of  depressed  vitality  and  enfeeblement  of  the  heart 
action  secondary  to  a  primary  morbid  state,  hence  its  presence  is  of 
unfavorable  significance.  The  prognosis,  however,  depends  upon 
the  underlying  cause. 

Treatment. — The  line  of  treatment  should  be  directed  toward 
the  primary  condition.  In  those  conditions  likely  to  be  attended 
with  hypostatic  congestion  of  the  lungs  it  is  important  to  change 
Uie  patient's  position  frequently.  Another  preventive  measure  is  to 
cause  the  patient  to  sit  up  when  he  is  able  and  take  long  deep  in- 
spirations several  times  a  day.  General  treatment  consists  of 
strongly  nutritious  and  stimulating  diet,  sponging  the  skin,  and  the 
administration  of  enemata  to  keep  the  bowels  free.  Special  treat- 
ment directed  to  the  general  condition  should  likewise  include  the 
condition  of  the  lungs.  The  following  are  suggested  with  this  end 
in  view,  acidum  muriaticum,  arsemcum  album,  rhus  tox.,  antimo- 
nium  tartaralum  and  phosphorus. 

When  the  heart  action  seems  especially  at  faulty  digitalis,  stro- 
phanthus  and  strychnia  should  be  considered. 


2.  Mechanical  or  OtBtructive  Congestion.    Brown  Indu- 
ration of  the  Lungs. 

This  condition  is  a  chronic  change  of  the  lungs  associated  with 
induration,  proliferation  of  connective  tissue  and  pigmentation,  the 
result  of  obstruction  of  the  blood-flow  from  the  tungs  into  the 
heart.  It  may  always  be  traced  to  some  slow -acting  obstructive 
influence. 

The  principal  cause  and  that  responsible  for  the  greater  propor- 
tion of  all  cases  is  organic  disease  of  the  heart,  namely,  mitral  ste- 
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nosis,  mitral  regurgitation,  aortic  regurgitation  when  the  mitral 
valve  has  secondarily  failed,  and  degeneration  of  the  heart  walls. 
Of  these  mitral  stenosis  is  probably  the  most  prominent. 

Aneurysm  of  the  aorta  and  neoplastic  growtlis  situated  in  the 
thorax  may  produce  the  same  effect.  The  condition  may  like%vise 
arise  in  association  with  cerebral  diseases  and  injuries. 

It  is  most  frc(]iiently  observed  in  those  under  middle  age. 

Morbid  Anatomy, — The  lungs  are  enlarged  and  of  a  dark  red- 
dish-brown color.  The  air-cells  crepitate  but  little.  On  section  it 
is  seen  that  the  lun^  substance  is  hardened  and  resists  the  efforts  to 
cut  or  tear  it. 

The  loss  of  elasticity  is  to  a  certain  extent  compensated  for  by 
by|>ertrophy  of  the  muscular  fibres  which  surround  the  infundib- 
ula.  Another  feature  is  that  the  cut  surfaces  change  rapidly  to  a 
bright  red.  This  is  due  to  oxidation  of  the  haemoglobin  when  ex- 
posed to  the  atmcsphere.  Microscopical  examination  shows  pro- 
liferation of  the  connective  tissue  of  the  lung,  which  is  essentially  a 
feature  of  chronic  obstructive  congestion  or  brown  induration,  in 
contradistinction  to  hypostatic  congestion  where  it  is  absent.  There 
is  also  chronic  congestion  and  distention  of  the  capillaries  and  thick- 
ening of  the  alveolar  septum  tn  which  embryonic  tissue  and  addi- 
tional fully  formed  fibres  can  be  recognized.  There  is  likewise 
pigmentation  of  the  inter-alveolar  tissues  usually  in  the  form  of 
h.fmosidcrin  responding  to  the  usual  tests  of  iron,  and  catarrh  of 
the  alveolar  cells  In  which  the  epithclia  are  desquamated,  pig- 
mented and  in  all  stages  of  alteration.  Catarrh  of  the  bronchial 
mucosa  and  some  uedema  is  also  present.  In  some  instances  con- 
8oHdatcd  patches  due  to  haemorrhages  may  be  observed.  These 
vary  according  to  age. 

The  process  commences  at  the  extreme  base  of  the  lung,  ex- 
tentls  upward  and  ultimately  involves  the  whole  lung  uniformly. 

Symptoms. — Dyspncea  and  cough  with  expectoration  of  a 
frothy  serous  and  bloody  sputum  containing  pigment  alveolar  cells 
are  the  most  characteristic  symptoms.  Free  hiemoptysis  is  not 
uncommon.  In  addition  there  are  symptoms  common  to  organic 
heart  disease  with  weak  compensation,  except  in  the  rare  instances 
of  other  possible  primary  conditions  mentioned  in  the  aetiology, 
when  the  clinical  features  will  be  modified  accordingly. 
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Physical  Signs. — These  are  not  very  definite.  There  is  dulness 
on  percussion  at  the  base  of  the  \ung,  and  general  feebleness  of  the 
respiratory  sounds  which  are  broncho-vesicular. 

Dia^OSis.^'The  recognition  of  the  condition  depends  upon  the 
history  of  the  case,  which  with  rare  exceptions  is  that  of  organic 
disease  of  the  heart,  and  the  expectoration  of  pigmented  alveolar 
cells. 

Treatment.— The  nature  of  the  primary  condition  determines 
the  line  of  treatment.  As  cardiac  disease  is  responsible  for  nearly 
all  cases,  reference  should  be  made  to  that  subject. 

DIFFUSE  PULMONARY  APOPLEXY. 

This  term  signifies  haemorrhage  into  the  air-cells  and  lung  tissue 
with  or  without  laceration  of  the  pulmonary  parenchyma.  It  may 
be  caused  by  rupture  of  a  thoracic  aneur>'sm  adherent  to  the  lung 
or  by  direct  traumatism.  The  lung  tissues  are  also  sometimes  the 
seat  of  a  diffuse  hemorrhagic  infiltration  in  septico-pyaemic  and 
cerebral  diseases.  In  these  conditions  the  lungs  may  be  quite 
evenly  infiltrated  with  blood  and  on  section  present  a  gelatinous 
and  blackish  appearance,  the  air-cells  being  replaced  by  a  sero-san- 
gruinolent'accumulation  and  the  lacerated  area  changed  into  a  soft 
pulpy  mass.  In  some  instances  hemorrhage  into  the  lungs  may 
be  more  circumscribed,  and  the  involved  area  presents  the  appear- 
ance of  an  ordinary'  infarct. 

The  symptoms  of  diffuse  pulmonary  h«'emorrhage  are  excessive 
hsemoptysis,  intense  dyspnaf:a,  cyanosis  and  collapse.  Notwithstand- 
ing their  intensity  and  extreme  gravity  they  are  not  distinctive. 

The  physical  signs  disclose  an  extensive  consolidation  of  sudden 
formation. 

The  prognosis  in  these  cases  is  very  unfavorable,  death  may  oc- 
cur in  a  few  moments  after  the  haemorrhage. 

Rest  in  the  recumbent  position,  the  application  of  ice  to  the 
chest,  and  the  administration  of  remedies  mentioned  for  haemoptysis 
is  all  that  can  be  done.  When  collapse  makes  its  appearance  stim- 
ulants will  be  necessary.  Frequently,  all  efforts  are  without  avail 
and  the  patient  immediately  succumbs. 
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PULMONARY  CEDEMA. 

Pulmonary'  oedema  is  an  eftusion  of  fluid  into  the  air-cells  and  UP 
terstitial  tissues  of  the  lung.  It  may  be  either  circumscribed  or 
general. 

-Etiology.— Circumscribed  cedema  is  met  uith  in  all  acute  in- 
flammations, congestions,  abscess,  infarction,  neoplastic  growths, 
and  sometimes  in  chronic  lesions  of  the  lungs.  In  these  conditions 
the  oedema  is  confined,  more  or  less,  to  a  limited  zone  surrounding 
the  seat  of  lesion,  and,  clinically  generally,  does  not  play  an  impor- 
tant part. 

General  cedema  of  the  lung  is  of  grave  significance,  and  it  is  the 
condition  implied  when  the  term  pulmonary  oedema  is  employed. 
Its  consideration  forms  the  basis  of  this  article.  It  is  character- 
istically obsei'ved  in  the  presence  of  prolonged  stasis  of  the  pulmo- 
nary circulation,  as  in  mitral  disease  and  heart  weakness  from  any 
cause.  It  is  likewise  common  in  disease  of  the  kidneys  and  brain, 
and  acute  inflammations  and  infections.  Hence  it  is  observed  in  a 
large  number  of  morbid  conditions  where  it  usually  appears  as  a 
terminal  complication.  Cohnheim  has  said  that  persons  do  not  die 
because  they  have  pulmonary  cedema,  but  have  pulmonary  oedema 
because  they  are  dying.  However  this  may  be,  in  a  large  number 
of  deaths,  both  from  acute  and  chronic  diseases,  oedema  of  the  lungs 
is  the  first  indication  of  approaching  dissolution. 

In  rare  instances  pulmonary  cedema  may  suddenly  arise  from 
vaso-motor  relaxation. 

The  essential  pathological  factors  which  enter  into  the  causation 
of  the  lesion  in  question  are  variations  in  blood-pressure,  changes 
in  the  character  of  the  blood  and  changes  in  the  %valls  of  the  blood- 
vessels. 

Increased  tension  alone  does  not  cause  cedema.  According  to 
the  experiments  of  Welch,  the  chief  factor  is  a  disproportionate 
weakness  of  the  left  ventricle,  which  causes  the  blood  to  accumu- 
late in  the  pulmonary  capillaries  and  right  side  of  the  heart.  This  is 
apparently  especially  true  in  terminal  varieties.  Pulmonary  oedema 
may  likewise  arise  from  weakness  of  the  right  ventricle  alone. 

The  change  in  the  blood  which  favors  oedema  is  increase  of 
fluidity  or  diluted  plasma. 
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The  third  factor,  namely,  changes  in  the  walls  of  the  blood-ves- 
sels, is  impaired  nutrition  which  arises  from  disturbance  of  the  cir- 
culation and  innervation  of  vessels,  and  results  in  increased  perme- 
ability of  their  cells.  This  occurs  in  toxa!mias,  and  is  observed  in 
infection,  urccmia,  cachexias  and  sepsis. 

Morbid  Anatomy.. — ^CEdematous  lung  tissue  is  heavy,  pits  on 
pressure,  but  does  not  sink  when  thrown  into  water.  It  has  a 
watery  and  sometimes  gelatinous  infiltrated  appearance.  The  latter 
condition  is  frequent  at  the  base  of  the  lungs  and  may  be  observed 
throughout.  On  section  there  exudes  from  the  air  vesicles  a  clear 
fluid,  occasionally  tinged  with  blood  and  usually  mixed  with  exfoli- 
ated epithelial  cells.  (Iidematous  fluid  may  be  also  found  in 
the  interstitial  tissues  and  bronchi.  There  is  frequently  an  associ- 
ated hyperfemia  which  may  vary  in  different  parts  of  the  lung. 
On  the  other  hand,  there  may  be  extreme  cedema  without  over- 
filled blood-vessels. 

The  result  of  these  changes  is  a  more  or  less  airless  condition  of 
the  alveoli,  and  consequent  interference  with  respiration. 

The  pleura  in  most  instances  is  moist,  occasionally  there  may  be 
hy  d  roth  o  rax. 

Symptoms, — General  pulmonary  oedema  may  develop  slowly 
or  suddenly.  As  in  all  other  secondary  conditions  the  symptoms 
of  the  primary  disease  are  present  to  a  greater  or  lesser  degree. 
Dyspnoea,  cyanosis,  cough  and  expectoration  are  its  symptoms,  the 
chief  being  dyspncea.  Cough  with  more  or  less  difficult  expecto- 
ration of  a  frothy,  blood -tinged  sputum  is  usually  present,  but  in 
terminal  forms,  especially  those  of  sudden  development,  it  may  be 
very  slight. 

Cyanosis  necessarily  follows  as  the  result  of  defective  aeration, 
growing  more  pronounced  as  the  cedema  becomes  more  marked. 
The  countenance  is  anxious  and  frequently  there  is  great  anguish 
from  the  sense  of  suffocation. 

Terminal  cedema  may  take  several  days  to  develop,  or  may  de- 
stroy life  in  a  few  hours.  Frequently  it  makes  its  appearance  sud- 
denly and  rapidly  proves  fatal,  especially  in  croupous  pneumonia 
and  Bright's  disease. 

Fever  is  not  a  symptom  unless  the  inflammatory  form  is  recog- 
nized.    Some  speak  of  such  a  variet}'  as  occurring  with  inflamma- 
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tion  and  congestion,  but  it  seems  to  the  writer  unnecessary  to  make 
such  a  distinction,  as  the  pathological  condition  and  the  fever  are 
due  to  the  primary  disease  rather  than  to  the  cedema.  The  pulse  is 
feeble  and  irregular. 

A  rare  form  of  pulmonary  oedema  is  the  acute  angitmeuroHc 
variety.  It  consists  of  a  sudden  dilatation  of  the  vessels  and  trans- 
udation of  serum  into  the  surrounding  tissue.  The  cause  is  doubt- 
less a  vaso- motor  paralysis  from  the  presence  of  toxines  in  the 
blood,  the  product  of  defective  digestion.  The  process  is  akin 
pathologically  to  urticaria  and  er>1:hema,  although  the  pathology 
is  not  clear.  It  may  involve  any  mucous  membrane,  including  that 
of  the  respiratory  tract.  The  patient  before  seizure  is  usually  in 
good  health  except  for  some  acute  gastric  disturbance.  The  attack 
continues  for  a  few  hours  when  it  subsides,  leaving  the  patient  in  a 
nearly  normal  condition,  except  for  some  weakness.  The  s^irip- 
toms  are  those  of  the  ordinary-  form.  There  is  always  great  dan- 
ger. If  the  attack  is  severe  it  may  cause  acute  dilatation  of  the 
cavities  of  the  heart  from  obstruction  of  the  blood  in  the  lungs  and 
rapidly  prove  fatal. 

Physical  Signs.— ///5/rr//i?/?  shows  increase  of  the  rate  of  the 
respiration,  which  as  the  condition  advances  becomes  more  labored 
and  shallow.  Pacussion  gives  some  dulness,  most  marked  particu- 
larly over  the  lower  lobes.  Auscultation  reveals  the  presence  of 
moist  rales,  crepitant,  subcrepitant  and  bronchial^  which  increase  in 
extent  and  intensity  as  the  cedema  advances^  and  ultimately  involve 
the  whole  lung. 

Diagnosis. —The  gradual  or  sudden  development  in  the  course 
of  any  disease,  more  especially  pulmonar>',  cardiac,  infectious  and 
cerebral,  of  rapid  breathing,  dyspntea,  cyanosis  and  a  profusion  of 
moist  rales  of  the  character  described,  render  the  recognition  of 
pulmonary  oedema  unmistakable. 

Prognosis.— General  pulmonary  cedema  is  always  grave.  When 
it  arises  from  cardiac,  infectious,  or  acute  pulmonary  diseases,  it 
rapidly  destroys  life.  Circumscribed  pulmonary'  redema,  unless 
there  is  a  tendency  to  extension,  does  not  exert  an  im|K)rtant  bear- 
ing upon  the  case,  but  when  it  threatens  to  extend  the  outlook  is 
serious. 
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f  Treatment. — The  primary  disease  necessarily  governs  to  a 
greater  or  less  extent  the  line  of  treatment  In  cases  of  impending 
oedema  of  the  kings,  the  position  of  the  patient  should  be  frequently 
changed  in  order  to  obtain  the  benefit  of  gravity,  and  the  bowels 
should  be  kept  free.  It  must  always  be  borne  in  mind  that  the 
cedcma  is  always  dangerous,  and  that  it  may  quickly  destroy  life 
by  failure  of  the  heart  from  over-distention  of  the  right  ventricle. 
When  weakness  or  disease  of  the  heart  is  the  exciting  cause,  digi- 
talis, cafiein,  strychnia  should  be  administered  in  full  doses,  prefer- 
ably hypodermically.  In  sudden  cases  when  life  is  threatened  six 
to  eight  ounces  of  blood  should  be  withdrawn  to  relieve  the  right 
side  of  the  heart.  Dry  cups  on  the  chest  posteriorly  and  ante- 
riorly are  often  of  service,  also  turpentine  stupes  applied  alternately 
to  the  back  and  sides  of  the  chest.  Heat  should  be  applied  to  the 
extremities.  Aromatic  spirits  of  ammonia  in  thirty  drop  doses,  and 
ammonium  carbonate  in  three-grain  doses  are  also  recommended. 

In  pulmonary  cedema  arising  in  connection  with  Bright's  disease, 
produce  free  diaphoresis  by  giving  pilocarpine  hypodermically  in 
one-tenth  to  one-quarter  grain  doses.  Hot  packs  may  also  be 
applied. 

In  all  instances  where  time  permits  free  catharsis,  by  the  ad- 
ministration of  mercurius  dulcis,  elaterium  or  magnesium  sulphate, 
should  be  established. 

Other  remedies  which  will  prove  of  service  according  to  the  pre- 
vailing indications  are  as  follows  : 

Aniimomnin  tarianiium  is  useful  in  acute  forms  associated  with 
inflammatory  conditions  of  the  lungs  with  intense  dyspnoea,  loud 
coarse  rattUng  rales  indicating  a  large  quantity  of  fluid  in  tlie 
bronchi. 

■  Arsenicum  album  is  indicated  in  Bright's  disease  or  in  disarrange- 

■  ment  of  the  renal  function,  with  anxiety,  restlessness  and  thirst  for 
I     small  quantities  of  water. 

■  Phosphorus  may  be  considered  in  oedema  associated  with  pneu- 

■  monia,  with  violent   cough  and    blood-stained  expectoration    de- 
I     pending  upon  the  congestion  and  inflammation. 

I         Adrenalin  chloride  has  been  recommended  for  the  acute  angio- 
I    neurotic  form.     It  is  to  be  sprayed  down  the  air  passages  with  an 
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HEMOPTYSIS. 

SvNONYMS, — Bronchial  Hcettiorrkage,  Broncho-Pulmonary 
Hcsmorrhagc^  Pulmonary  Hemorrhage, 

Hsemoptysis  sigriifies  the  expectoration  of  blood  which  arises 
from  haemorrhage  from  the  mucous  membrane  of  the  bronchial 
tubes,  usually  the  smaller,  from  eroded  vessels  in  pulmonary  ulcer- 
ation and  excavation,  and  more  rarely  from  the  larjmx^  trachea  and 
larger  bronchi.  When  the  source  is  the  bronchial  tubes  the  term 
bronchorrhagia  may  be  employed. 

etiology.— As  a  symptom  haimopt>'sis  is  of  grave  significance, 
and  search  of  its  source  is  always  imperative.  This,  however,  in 
some  instances  is  unsuccessful. 

The  morbid  conditions  which  may  be  attended  with  expectoration 
of  blood  are  those  %vhich  lead  to  pulmonary  hyperemia  and  rupture 
of  the  walls  of  the  arteries  of  the  lungs  and  aneurysm.  They  may 
have  their  origin  in  the  respiratory  tract  or  outside  of  its  structures, 

L  Sources  of  haemorrhage  situated  in  the  respiratorv'  tract. 

(i)  Pulmonary  tuberculosis.  This  is  by  far  the  most  common 
source  of  haemorrhage  from  the  respiratory'  tract  and  the  lesion  which 
first  suggests  itself  to  the  mind  when  hiemopty^sis  occurs.  Observed 
early  in  the  disease  the  blood  undoubtedly  comes  from  congestion 
of  the  smaller  bronchi  around  the  foci  of  infection.  In  the  latter 
periods  it  arises  from  ulceration  of  the  walls  of  larger  vessels,  or 
from  rupture  of  ancur>^smal  dilations  of  branches  of  the  pulmo- 
nary artery, 

(2)  Croupous  pneumonia.  In  rare  cases  haemorrhage  occurs  in 
the  early  stages.  The  blood  tinged  "prune-juice"  expectoration^ 
which  usually  accompanies  the  disease,  while  strictly  speaking  a 
form  of  haemopt>'sis  scarcely  conies  under  that  term  as  it  is  usually 
employed. 

(3)  Pulmonary  infarction.  In  some  cases  this  lesion  may  be  at- 
tended with  hx-morrhage. 

(4)  Traumatism  of  the  lungs.  Wounds  of  any  kind  which  lacer- 
ates or  punctures  the  pulmonary  parenchyma  are  usually  attended 
with  haemoptysis, 

(5)  Bronchiectasis,  Hsemoptysis  is  occasionally  observed  with 
this  condition. 
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(6)  Bronchitis.  Acute  forms  when  accompanied  by  intense  types 
of  pulmonary  congestion  may  show  a  mild  degree  of  hemoptysis. 
The  fibrinous  variety  may  also  induce  lia:;morrhage. 

(7)  Inhalation  of  irritants.  Chlorine  gas  and  similar  irritants  by 
causing  capillary  congestion  may  cause  haimorrhage. 

(8)  Ulceration  of  the  laiynx,  trachea  and  bronchi.  In  rare  in- 
stances ulcers  in  these  localities  and  adjacent  structures  by  erosion 
of  an  artery  may  cause  copious  and  fatal  ha-morrhage. 

(9)  Morbid  growths.  Cancer,  hydatids^  actinomycosis  are  often 
attended  with  htit^morrhage  from  the  lungs. 

(10)  Gangrene  of  the  lung. 

II.  Sources  of  htemorrhage  situated  outside  the  respiratory  tract. 

(1)  Diseases  of  the  heart.  Valvular  disease,  especially  mitral  in 
advanced  stages,  may  cause  intense  pu!monar>^  congestion  and 
haemoptysis.     Usually  the  htemorrhage  is  mild. 

(2)  Aneurysm  of  the  arch  of  the  aorta  or  of  branches  of  the 
pulmonary  artery.  In  this  instance  there  may  be  an  oozing,  but  if 
beyond  that  the  haemorrhage  is  generally  copious  and  rapidly  fatal. 

(3)  Vicarious  hfemorrhage.  During  menstruation  this  may  oc- 
casionally be  obser\^ed  when  there  is  amenorrhcea. 

(4)  Certain  blood  and  infectious  diseases.  Purpura  ha^morrhagica, 
scurvy,  haemophilia,  anLumia  and  malignant  types  of  acute  infections. 
In  these  affections  the  hsemorrhage  is  due  to  the  altered  condition 
of  the  blood  itself,  and  to  the  changes  In  the  walls  of  the  vessels. 

(5)  Arthritic  endarteritis.  Degeneration  of  the  walls  of  the 
blood-vessels  from  arterio-sclerotic  changes  may  cause  haemor- 
rhage in  those  of  advanced  years. 

Morbid  Anatomy. — In  a  certain  proportion  of  cases  the  scat 
lesion  is  in  the  mucous  membrane  of  the  capillary  bronchi,  the 
vessels  of  which  are  ruptured  from  over-distention  or  from  changes 
in  the  pulmonary^  parenchyma.  In  other  instances  the  lesion  con- 
sists of  ruptures  of  the  walls  of  larger  vessels,  which  give  way  under 
ulceration  and  erosion.  Excessive  haemorrhage  from  the  lungs  is 
generally  of  this  nature. 

On  examination  under  the  microscope  the  appearances  are  vari- 
able. Sometimes  it  is  difficult  or  quite  impossible  to  detect  the 
point  from  which  the  haemorrhage  arose.  If  a  considerable  time 
has  elapsed   between   the   haemorrhage  and   the  examination  the 
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mucous  membrane  may  be  pale  and  exsanguinated.  Frequently, 
however,  it  is  swollen,  with  a  tendency  to  bleed  easily,  softened  and 
relaxed,  of  a  bright  red  or  dark  color  with  points  of  ecchymoses. 

The  alveoli  and  bronchial  tubes  in  various  localities  of  the  lung 
may  contain  blood  clots,  in  some  cases  at  a  distance  from  the  seat 
of  haemorrhage.  When  the  blood  comes  from  the  walls  of  a  cavity 
the  latter  will  be  found  to  contain  a  coagulum. 

The  lung  tissue  proper  may  present  a  paler  appearance  than  normal. 

It  was  formerly  maintained  that  inflammation  of  the  lungs  was 
induced  by  the  presence  of  decomposing  coagula  in  the  bronchi. 
This,  however,  does  not  appear  to  happen  very  often.  In  tubercu- 
losis, on  the  other  hand,  infection  may  be  very  widely  diffused 
throughout  the  lung  by  haemorrhage. 

Symptoms, — Generally  h^mopt>'sis  comes  on  without  warning. 
Sometimes  the  patient  first  experiences  a  saltish  taste,  then  expec* 
torates  the  blood.  Coughing  is  often  present,  and  may  precede  the 
bleeding  or  be  induced  by  it.  In  mild  cases  an  ounce  or  more  of 
blood  may  be  lost  and  the  bleeding  cease,  Again,  small  quantities  of 
blood  may  continue  to  be  raised  at  varying  inten^als  for  several  days 
or  more.    In  some  cases  the  blood  pours  out  of  the  mouth  in  a  gush. 

The  accompanying  symptoms  as  far  as  the  haemorrhage  is  con- 
cerned, it  is  needless  to  say,  vary  according  to  the  amount  of  blood 
lost.  In  the  milder  forms  the  patient  may  experience  no  after-effects, 
except  those  of  apprehension,  which  may  induce  palpitation  and 
other  ner\'ous  phenomena. 

If  haemoptysis  is  excessive  the  symptoms  are  the  same  as  those 
which  follow  excessive  bleeding  from  other  organs,  namely,  feeble 
pulse,  faintness^  prostration,  tinnitus  aurium,  gasping  respiration,  etc. 
The  presence  of  the  blood  in  the  bronchi  adds  greatly  to  the  diffi- 
culty in  breathing.  After  the  bleeding  has  subsided,  the  sputum, 
especially  in  cases  of  pulmonary'  tuberculosis,  often  continues  blood 
streaked  for  several  days. 

When  a  large  vessel  ruptures  the  blood  pours  out  from  the 
mouth,  there  may  or  there  may  not  be  a  few  attempts  at  coughing, 
and  the  patient  expires.  Fatal  pulmonar>'  hiirmorrhage  into  a  large 
cavity  in  the  lung  without  haemoptysis  may  occur  in  advanced 
forms  of  pulmonary  tuberculosis. 

The  blood  from  the  lungs  is  generally  frothy,  bright  red,  mixed 
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with  mucus,  alkaline  in  reaction,  and  when  coagulation  takes  place 
there  may  be  air-bubbles  in  the  mass.  Casts  in  blood  moulds  may 
occasionally  be  seen.  In  some  instances  the  blood  may  come  up 
in  the  form  of  coagula. 

Except  in  the  milder  varieties  the  temperature  may  rise  from 
one  degree  to  three  or  four,  and  occasionally  more.  The  pulse  is 
accelerated  and  excitable. 

Not  infrequently  some  of  the  blood  is  swallowed,  and  in  conse- 
quence the  stools  are  black.  Again,  the  swallowed  blood  may 
cause  nausea  and  vomiting  and  complicate  the  diagnosis  by  the 
vomiting  of  blood.  Patients  can  often  tell  whether  the  blood  comes 
from  the  respiratory  tract  or  is  vomited  from  the  stomach.  When 
coughing  is  present  this  is  self-evident,  but  when  the  blood  pours 
forth  in  large  quantities  it  is  not  always  so. 

Hemoptysis  has  no  definite  duration,  it  often  ceases  spontane- 
ously. Sudden  attacks  without  the  slightest  premonition  may  not 
be  followed  by  any  further  symptoms  for  several  months,  and  in 
some  cases  never  at  all.  On  the  other  hand,  the  first  attack  may 
be  the  beginning  of  a  series,  especially  in  the  instance  of  pulmonary 
tuberculosis.  In  these  cases  there  may  be  considerable  intervals 
between  the  attacks. 

Cough  is  frequently  an  important  aggravating  symptom,  espe- 
cially in  tuberculous  cases.  It  tends  to  prolong  the  hsemorrhage 
and  induce  its  recurrence. 

In  affections  of  the  aortic  and  mitral  valve,  especially  mitral 
stenosis,  haemorrhages  from  the  bronchial  mucous  membrane  are 
not  rare.     They  may  be  of  a  varying  degree  of  severity. 

Mild  hffimopt>'sis  may  occur  with  aortic  aneurysm.  It  may  arise 
from  either  fungoid  granulations  on  the  mucous  membrane,  the  result 
of  perverted  nutrition  from  pressure,  or  from  exudation  of  blood 
through  the  walls  of  the  sac.  Excessive  htemorrhage  from  aneu- 
rysm arises  from  rupture  of  the  sac  and  is  rapidly  fatal. 

The  so-called  arthritic  haemoptysis  is  associated  with  gout  and 
arterio-sclerotic  change  in  the  walls  of  the  blood-vessels.  These 
bleedings  may  occur  at  intervals  for  years  and  then  cease.  Chronic 
bronchitis  is  always  present  in  these  conditions.  Emphysema  is 
also  often  observed.  It  is  probable  that  the  hemorrhage  under 
these  conditions  arises  from  ulcers  in  the  walls  of  the  vessels. 
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Haemoptysis  appearing  vicariously  in  place  of  the  menstrual  func- 
tion may  continue  for  some  time  without  untoward  results ;  on  the 
other  hand,  it  has  proved  to  be  the  precursor  of  tuberculosis. 

Slight  hemorrhages  from  the  bronchial  tubes  in  hysterical  and 
delicate  women  sometimes  occun  They  are  accompanied  by  cough 
and  the  blood  comes  from  the  upper  portion  of  the  respiratory  tract. 

Physical  Signs. — Examination  of  the  chest  during  an  atttack  of 
haemoptysis  should  never  be  made  unless  auscultation  is  excepted, 
and  this  should  only  be  practiced  when  it  can  be  accomplished  with- 
out disturbing  the  patient.  Ordinarily  physical  signs  do  not  reveal 
anything  more  than  bubbling  rales  caused  by  the  presence  of  blood 
in  the  bronchial  tubes.  Signs  of  preexisting  disease,  on  the  other 
hand,  may  be  very  marked. 

In  some  instances,  after  mild  haemorrhage,  it  may  be  difficult  or 
impossible  to  locate  definitely  any  change  in  the  lung. 

DiagBOBis. — The  fact  that  hemoptysis  is  a  symptom  indicates 
that  a  determination  of  its  cause  and  its  relation  to  the  morbid  con- 
dition which  induces  it  is,  as  mentioned,  most  essential.  Haemor- 
rhage from  the  pharynx,  c:esophagus  and  stomach  must  not  be  con- 
fused with  haemoptysis.  In  epistaxis  the  blood  may  flow  directly 
into  the  naso-pharynx,  excite  cough  and  be  e.xpectorated.  Exami- 
nation of  the  nose  and  pharynx  will  reveal  the  condition.  Blood 
may  come  from  the  gums  or  pharynx.  If  from  the  first  its  source 
will  be  usually  easily  ascertained  by  examination  of  the  mouth.  If 
from  the  latter  it  is  mLxed  with  mucus  and  scanty*  Haemorrhage 
from  the  stomach  or  hsematemesis  may  be  distinguished  from  haem- 
optysis by  the  following  features  : 


H.tMOPTYSlS. 

History  of  cough  and  other  symptoms 
p<Mnling  to  pulmonary  disease  often  ptes* 
eni. 

Sensation  of  weight  and  distress  in  the 
chest  often  present 

The  blood  i&  raised  by  coughing,  al- 
though U  may  be  swallowed  and  vomited. 

It  is  btiRhl  red,  frothy,  with  small  c**- 
aguU  mixed  with  mucu^s  in  small  ([uanti- 
ties,  if  at  aJl,  and  alkaline  in  reaction. 


H.EMATEMESIS. 

History  of  gastric  disturbance  at)d  other 
symptoms  pointing  to  disease  of  the  stum- 
Ach  often  present 

Epigastric  distress  and  Doosca  precctl^ 
the  s\'niptom&. 

The  blood  is  ejected  by  vomiting. 

U  is  clotted,  coagulated »  dark  or  has 
the  appearance  of  cafree-gTOund&,  mixed 
with  mucus  and  food  and  add  in  mctioa. 


Ana;mic  and  delicate  young  women  may  sometimes  raise  blood 
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in  the  morning.  It  comes  from  the  gums,  which  are  t>ale  and 
spongy,  and  may  run  from  the  mouth  at  night  and  stain  the  pil- 
lows in  the  morning. 

Prognosis^^As  far  as  the  attack  is  concerned  the  outlook  is 
generally  good.  Exceptions  to  this  fav^orablc  view  occur  in  ad- 
vanced forms  of  pulmonary  tuberculosis  and  aneurysm  when  haem- 
orrhage may  terminate  the  case- 
It  is  well  to  recall  in  this  connection  that  cases  of  pulmonary 
haemorrhage  which  once  evince  a  tendency  to  hemorrhage  often 
continue  to  be  attended  with  hemoptysis  at  intervals  during  the 
progress  of  the  disease.  Death  takes  place  in  fatal  cases  either 
from  the  loss  of  blood  or  from  inundation  of  the  lungs. 

Treatment*^ — In  the  treatment  of  haemoptysis  a  knowledge  of 
the  condition  of  the  pulmonary  circulation  and  the  primar>^  lesion 
is  very  important.  It  should  be  remembered  that  the  morbid  ana- 
tomical condition  in  pulmonary  haemorrhage  is  either  hypersemia 
of  the  bronchial  mucosa  and  lung  parenchyma,  or  rupture  of  an 
artery  of  the  lungs. 

When  the  blood  comes  up  in  small  quantities,  and  the  hemop- 
tysis continues  for  some  days,  the  source  of  the  bleeding  is  usually 
diapedesis  from  hyperemia.  When  in  large  quantities  it  is  proba- 
ble that  it  comes  from  rupture  of  the  wails  of  a  blood-vessel,  and 
if  in  very  large  quantities  it  is  certain  that  such  is  the  case.  The 
general  indications  of  treatment  are  lowering  of  the  blood-pressure 
and  reduction  of  the  heart -beat. 

In  all  cases  the  patient  should  be  placed  in  the  recumbent  pos- 
ture with  the  head  and  shoulders  elevated.  Apprehension  should 
be  allayed  by  assurances.  Talking  should  be  avoided  as  much  as 
possible.  The  temperature  of  the  room  should  be  cool.  Heat 
should  be  applied  to  the  feet.  Ice-bags  may  be  applied  to  the 
chest,  except  in  arthritic  cases,  when  it  is  contra-indicated.  The 
patient  should  eat  small  pieces  of  ice,  holding  the  same  in  the 
mouth  for  some  moments.  The  Chapman  hot  spinal  bag  applied 
to  the  middle  and  upper  dorsal  vertebra!  maybe  used  with  decided 
advantage.*  The  diet  should  be  simple  and  nourishing.  Alcohol 
is  not  indicated.    Water  should  be  taken  in  limited  quantities,  as  it 

♦  I>igcsl  or  Exlernal  Therapeutics,  E,  G.  Rankin,  M.D.,  3d  ed,,  1904^  Bocrickc  k 
Ruoyon,  N.  V.,  p.  440. 
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tends  to  increase  blood-pressure.  Expectoration  should  be  encour- 
aged up  to  a  certain  degree,  and  the  patient  instructed  to  He  upon 
one  side  and  not  to  change  the  position  to  the  other  side  or  back  in 
order  to  clear  the  bronchial  tubes  more  easily. 

In  some  instances  of  haemorrhage  due  to  pulmonary  congestion 
the  amount  of  blood  is  small,  and,  beyond  rest^  little  treatment  is 
necessary.  In  many  of  these  cases  the  slight  loss  of  blood  is  often 
rather  beneficial  than  otherwise;  If  free,  on  the  other  hand,  inter- 
ference is  demanded.  The  bowels  should  not  be  allowed  to  be- 
come constipated.  In  case  of  moderate  but  persistent  bleeding  due 
to  congestion,  purgatives  constitute  one  of  the  most  effective  means 
of  lowering  blood-pressure  and  may  be  administered  with  good 
effect.  In  fact,  they  will  often  succeed  in  this  condition  when  other 
remedies  fail.  Sulphate  of  magnesia  in  half-ounce  doses  or  calomel 
and  jalap  in  ten-grain  doses  may  be  used  with  beneficial  results. 
The  writer  has  succeeded  with  the  latter  in  sthenic  cases  of  haemor- 
rhage of  congestive  origin  after  the  failure  of  many  other  remedies. 
Dry  cupping  over  the  chest,  hot  foot-baths,  leeches  to  the  anus, 
temporary  ligature  of  the  extremities,  in  order  to  retard  the  return 
flow  of  blood  to  the  heart,  are  other  expediences  which  are  recom- 
mended. 

Styptics,  chief  among  which  arc  tannic  and  gallic  acid  which  may 
be  given  in  five-grain  doses  every  two  to  every  four  hours,  are  of  ser- 
vice in  prolonged  and  persistent  cases.  Cough  which  tends  to  greatly 
aggravate  hrtmorrage  maybe  allayed  by  heroin, codein  or  morphia. 

In  cases  of  profuse  and  alarmirfg  haemorrhage,  such  as  may  occur 
in  advanced  stages  of  tuberculosis,  remedies  should  be  administered 
hypodermrcally,  for  no  time  can  be  lost.  Morphia,  millefolium,  er- 
gotole  and  atropine  are  to  be  employed  under  these  circumstances. 

Remedies  with  special  indications  are  as  follows : 

Aconitum,  when  there  is  bright  red,  frothy  blond,  excitement,  fear, 
high  arterial  tension,  warm  sensation  in  chest,  flushed  face  and  hackj 
ing  cough,  especially  in  the  early  stages. 

Wratrum  viridt\  in  conditions  of  excessive  pulmonary'  congestion 
with  high  fever,  bounding  pulse  and  rapid,  short  respiration,  with 
absence  of  nervous  excitement 

Hamamciis,  in  venous  hemorrhage,  constant,  but  small  in  quan- 
tity, dark  in  color  and  coming  without  effort  in  coughing. 
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Geranium  tnacnlahim^  haemorrhages  of  bright  red  blood  in  tuber- 
culosis, especially  in  the  earlier  stages,  when  aconite  does  not  quickly 
relieve.  Ten  to  twenty  drops  of  the  tincture  may  be  given  every 
fifteen  to  twenty  minutes. 

Miiiefoliitm^  often  of  decided  benefit  in  cases  of  pulmonary  tuber- 
culosis with  cavities,  and  profuse  haemorrhage  of  red  blood  with 
little  cough.  Five  drops  of  the  tincture  may  be  advantageously 
combined  with  a  quarter  of  a  grain  of  morphia  sulphate  and  admin- 
istered hypodermically. 

Hydrastini  hydrochioras  has  been  highly  praised  by  several  writers 
for  hiemorrhage  from  any  part  of  the  body.  It  is  especially  indi- 
cated in  old  subjects  with  bronchial  catarrh  and  friable  mucosa. 
It  may  be  given  in  the  second  decimal  trituration  or  hypodermi- 
cally in  quarter  of  a  grain  doses, 

Firrum phos,^  in  ana:mic  persons  who  flush  at  the  least  emotion 
and  in  young  growing  persons  with  bronchial  catarrh,  headache 
and  nose-bleed.  The  bleeding  in  these  cases  is  slight  and  the  blood 
bright  red.  There  may  also  be  cedema  of  the  ankles,  pains  through 
the  chest  and  shoulders,  and  undigested  stools. 

Ipecacuanha,  bright  red  blood,  cough,  bubbling  rales,  nausea  and 
vomiting. 

Thlaspi  bursa,  in  doses  of  thirty  drops  of  the  tincture  hourly  dur- 
ing the  acute  stage  of  the  attack,  recommended  by  Dr.  II.  P.  Dcady, 
As  the  condition  improves  the  dose  should  be  reduced  to  ten  drops 
hourly  on  the  second  day,  and  finally  ten  drops  three  times  a  day 
and  so  continued  for  at  least  three  to  five  days  after  the  sputum  is 
entirely  free  of  blood.  A  special  indication  is  bright  red  blood 
without  the  mental  symptoms  calling  for  aconite. 

EiigcroHy  also  recommended  by  Dr.  H.  P.  Deady.  More  useful 
when  the  blood  is  bright  red  and  the  haeasorrhage  profuse,  espe- 
cially in  the  secondary  break-up  of  old  fibroid  cases. 

Phosp!wrus,  in  low  forms,  inflammatory  conditions  following  haem- 
optysis, especially  in  tall,  slender  persons  inclined  to  stoop,  and 
of  tubercular  diathesis.  Additional  indications  are  tightness  of  the 
chest,  weakness  and  empty  sensation  of  the  abdomen,  and  profuse 
haemorrhages  which  cease  for  a  time  and  then  return. 

Acidum  sulpkuricum,  m  persistent  cases,  dark  blood  in  small 
quantities,  a  constant  oozing  rather  than  much  of  a  flow,  with  ex- 
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treme  weakness.  It  acts  best  in  feeble  anaemic  and  aged  persons. 
The  dilute  acid  or  aromatic  sulphync  acid  may  be  used  in  full 
doses. 

Ahrphim  sulphas,  in  cases  where  there  is  persistent  irritating 
cough,  nervous  excitement  and  quickened  heart  action,  may  be  ad- 
ministered hypodermically  with  decided  benefit  in  from  one-eighth 
to  one-third  of  a  grain. 

Gelatine  has  proved  of  service  in  haemorrhage  from  the  lungs 
when  given  hypodermically.  This  method  of  administration,  how- 
ever, is  objectionable  on  account  of  the  pain  and  the  liability  to 
sloughing  and  sepsis.  Given  by  rectal  injection  these  unfavorable 
features  are  avoided.  The  following  is  the  method  of  procedure: 
Add  50  grammes  of  gelatine  to  i -V^'  litres  of  boiled  water.  Boil 
the  solution  gently  for  one  hour,  evaporating  to  i  litre,  cool  to  the 
temperature  of  the  blood  and  inject  into  the  rectum  a  quarter  of  a 
litre  slowly.     Inject  three  times  a  day. 

When  the  hasmorrhage  is  due  to  organic  disease  of  the  heart, 
the  following  : 

Digitalis, -whtn  there  is  obstruction  of  the  pulmonary  circulation, 
pulse  slow,  irregular  with  cyanosis  and  difficult,  sighing  respiration. 

CafTein,  arsenicum  and  cactus  grandiflorus  may  also  be  given 
according  to  their  special  indications. 


PULMONARY  INFAROTIOR 


SVNONVMS.- 


■Circumscribed  Pulmonary  Apoplexy,  Hcemorrhagic 
Infarct  of  the  Lungs. 

Pulmonary  infarction  is  a  circumscribed  area  of  lung  tissue 
which  has  become  infiltrated  with  blood  and  which  subsequently 
undergoes  necrotic  changes, 

-Etiology.— The  lesion  arises  either  from  emboli  blocking 
branches  of  the  pulmonary  artery,  or  from  thrombi  forming  in  the 
same.  The  causes,  therefore,  may  be  accordingly  classified  under 
two  heads,  viz.  : 

I.  The  first  or  embolic  group  includes  all  coagula  formed  in 
any  part  of  the  venous  systemic  circulation  and  right  side  of  the 
heart,  and  those  solid  bodies  which  force  their  w^y  into  the  chan- 
nels of  the  circulation. 
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A  frequent  source  of  pulmonary  emboli  is  thrombosis  of  the 
veins  of  the  leg.  This  is  especially  liable  to  occur  in  protracted 
fevers  with  pronounced  anaemia  and  in  traumatism  resulting  in 
laceration  and  inflammation  of  the  veins.  Thrombosis  in  the  right 
side  of  the  heart  is  also  a  frequent  cause  of  embolism,  especially 
the  globular  thrombi  which  form  in  the  right  auricular  appen- 
dix. 

Infarction  may  also  follow  childbirth  and  operation  upon  the 
pelvic  organs  in  women,  when  veins  in  proximity  of  the  arteries 
have  been  wounded.  Embolism,  however,  following  operative  pro- 
cedure is  very  rare. 

Neoplasms,  notably  carcinomata  and  sarcomata,  may  grow  into 
the  circulatory  channels.  Small  particles  may  become  detached 
and  pass  into  the  circulation.  These  bodies  to  all  intents  act  as 
emboli  and  may  lodge  in  the  lungs  and  give  rise  to  infarction. 

Infectious  emboli  are  followed  by  abscesses.  Vide  Abscess  of 
the  Lungs. 

Infarctions  due  to  embolism  of  the  pulmonary  veins  may  occur, 
but  are  rare. 

II.  The  second  or  thrombotic  group  include  all  conditions  which 
favor  thrombosis  of  the  circulatory  channels  of  the  lung  itself. 
Here  disease  of  the  heart,  aorta  and  lungs  are  presumed  to  preexist 
and  act  as  casual  factors,  notably  endocarditis,  myocarditis,  fibro- 
sis, arterio-sclerosis  and  atheroma  of  the  aorta.  In  these  conditions 
the  pulmonary  circulation  is  feeble  and  the  infarction  is  frequently 
the  result  of  stasis. 

Of  all  causes  embolism  is  the  most  frequent,  hence  the  greater 
proportion  of  cases  fall  under  the  first  group  of  causes. 

Morbid  Anatomy. — A  pulmonary  infarction  consists  of  a  firm 
wedge-shaped  body  situated  in  the  lung  substance,  usually  in  the 
lower  posterior  portion,  near  the  periphery  with  its  base  or  broad 
end  toward  the  pleura.  Sometimes  it  is  sphenoidal  in  shape.  There 
are  usually  several  of  these  bodies  which  vary  in  size  from  a  pea- 
nut to  an  orange.  Their  most  frequent  seat  is  the  posterior  por- 
tion of  the  lower  lobe  of  the  right  lung.  Sometimes  they  may 
occupy  the  greater  portion  of  the  lobe.  When  recently  formed 
they  are  dark  in  color,  and  on  section  are  hard,  airless,  projecting 
above  the  surface  and  presenting  the  appearance  of  an  ordinary 
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blood  clot  Microscopical  examination  shows  the  presence  of  leu- 
cocytes and  red  blood-cor]>uscles  in  the  alveolar  cells  and  their 
septa,  and  sometimes  hyaline  infiltration  of  the  small  blood-ves- 
sels. 

The  pleura  beyond  the  affected  area  is  thickened,  inflamed  and 
covered  with  a  fibrinous  exudate.  If  the  disease  continues  suffi- 
ciently  long  there  is  atrophy  of  the  involved  area,  which  becomes 
changed  into  a  fibrinous  mass. 

If  the  circulation  of  the  lungs  is  normal,  very  frequently  the  dis- 
turbance caused  by  an  embolus  is  rapidly  compensated.  The  for- 
mation of  the  infiirction  generally  follows  a  preexisting  state  of 
passive  congestion.  This  occurs  most  frequently  with  mitral  dis- 
ease. Under  ordinarily  norma!  conditions  the  blood-pressure  is 
sufficient  to  restore  the  circulation  in  the  adjacent  capillaries,  but, 
when  the  venous  pressure  is  increased,  stasis,  diapcdesis  and 
ha.'niorrhage  follows  the  lodgment  of  the  infarct. 

In  some  instances  pulmonary  infarctions  arc  pale  and  anaemic  in 
consequence  of  extreme  weakness  of  the  circulation. 

While  every  case  of  pulmonary  infarction  is  due  to  embolus  or 
to  thrombus,  every  pulmonar>'  embolus  or  thrombus  does  not  give 
rise  to  infarction.  This  may  occur  when  the  embolus  or  thrombus 
is  very  small  or  very  large.  In  the  first  instance  the  vessel  ob- 
structed may  be  too  diminutive  to  be  attended  with  extensive 
change,  and  the  infarct  is  removed  after  liquefaction  and  granular 
degeneration  of  the  blood  clot.  In  the  latter  instance  a  main 
branch  of  the  pulmonary  artery  may  be  occluded  and  instant  death 
follow.  There  is  in  consequence  no  time  for  the  formation  of  in- 
farction in  the  lungs.  {Vitfc  Embolus  and  Thrombus  of  the  Pul- 
monary Artery.) 

Kmbolism  of  the  lungs  without  infarction  may  also  occur  in  the 
form  of  fat  emboli  from  fractures  with  disorganization  of  the  mar- 
row. 

Symptom&.^The  symptoms  vary  according  to  the  siz^  of  the 
infarction  and  extent  of  the  lung  involved.  They  are,  however,  not 
ver>'  distinctive.  The  patient  is  usually  seized  w'ith  pain  in  the 
side  with  dyspnoea  of  var>'ing  degrees  of  intensitv',  accompanied  by 
mental  distress,  and  followed  in  some  instances  by  syncope.  Ihcm- 
optysis  is  frequent.    Pure  blood  may  be  expectorated  when  the  em- 
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bolus  from  the  peripheral  circulation  has  lodged  in  a  primarily 
healthy  lung.  A  single  hawking  movement  usually  may  be  suffi- 
cient to  expel  it.  Coin-shape  masses  of  blood  are  then  seen  in  the 
sputum.  Sometimes,  on  the  other  hand,  the  amount  of  blood 
raised  is  copious.  Again,  it  may  be  mixed  with  the  bronchial  secre- 
tion and  assume  a  dark  red  gelatinous  appearance.  Haemoptysis 
does  not,  as  a  rule,  make  its  appearance  at  the  onset  of  pulmonary 
infarction,  but  usually  from  eight  to  twenty  hours  after. 

Cough  is  not  essentially  a  symptom  of  infarction,  when  present 
it  is  often  due  to  the  accompanying  heart  lesions.  It  at  first  may 
not  be  affected  by  the  formation  of  the  infarction.  But  later  it  may 
increase,  especially  in  the  instance  of  infectious  emboli. 

Fever  may  be  present  from  the  beginning,  or  entirely  absent 
throughout  the  course  of  the  process. 

Pleurisy  of  the  fibrinous  variety  is  probably  the  only  complica- 
tion in  simple  infarction. 

Physical  Signs. — If  the  infarction  is  sufficiently  near  the  surface 
there  is  dulness  on  percussion  and  increase  of  vocal  fremitus,  and 
on  auscultation  occasionally  bronchial  respiration  and  usually  crep- 
itant rales.  These  signs  are  generally  found  in  the  right  lower  and 
middle  lobe. 

Diagnosis. — The  presence  of  a  sudden  attack  of  severe  pain  in 
the  chest  with  dyspnoea  and  haemoptysis  in  conditions  where  throm- 
bosis is  known  to  exist,  or  when  any  of  the  causes  likely  to  produce 
it  are  present,  warrants  the  assumption  of  pulmonary  infarction. 

Errors  in  diagnosis  are  not  likely  to  occur,  although  some  writers 
mention  broncho-  and  croupous  pneumonia  as  possible  sources  of 
error.  In  the  former  the  onset  of  the  symptoms  are  more  gradual 
and  haemoptysis  not  a  marked  symptom.  The  fever  is  also  higher 
and  of  longer  duration.  In  croupous  pneumonia  the  physical  signs 
and  greater  intensity  of  fever  are  distinctive. 

Prognosis. — The  outlook  depends  upon  the  condition  of  the 
lungs,  the  size  of  the  embolus  or  thrombus  and  the  presence  or 
absence  of  pathologic  bacteria.  Cardiac  or  preexisting  pulmo- 
nary disease  with  consequent  tendency  to  congestion  render  the 
prognosis  much  less  favorable.  Large  or  multiple  infarctions  are 
very  grave. 

In  simple  cases  when  the  obstruction  is  small,  the  lung  otherwise 
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healthy  and  infection  absent,  the  prognosis  is  good,  for  under  these 
conditions  the  tissues  are  able  to  regain  their  vitality  and  absorption 
and  resolution  follow,  A  slight  degree  of  pigmentation  and  indu- 
ration may  remain.  When  large  infarctions  tend  to  necrosis  the 
future  course  depends  upon  whether  or  not  bacteria  find  an  entrance. 
If  not,  reactionary  inflammation  with  connective  tissue  formation 
may  occur,  and  the  destroyed  tissue  be  replaced  by  a  cicatrix  with 
probable  puckering  of  the  overlying  pleura.  If  bacterial  infection 
occurs  abscess  and  gangrene  may  develop. 

Treatment* — When  thrombosis  is  suspected  or  known  to  exist 
everv  precaution  should  be  exercised  to  prevent  the  detachment  of 
an  embolus,  and  as  the  greater  number  of  cases  arise  from  throm- 
bosis of  the  peripheral  veins,  and  most  frequently  those  of  the  leg, 
the  presence  of  the  thrombotic  process  is  often  discernible.  Phle- 
bitis, swelling  of  the  leg  with  hardness  of  the  femoral  vein,  circum- 
scribed swellings  of  the  calf  of  the  leg,  or  thigh,  following  protracted 
acute  fever,  sprains  or  injuries  of  any  kind,  are  warnings  that  the 
sources  of  embolic  infarction  are  at  hand.  In  all  these  cases  rest 
in  bed  should  be  rigidly  enforced,  with  the  application  of  cold  com- 
presses and  internal  administration  of  pulsatilla  or  hamamelis. 

Massage  is  decidedly  contra-indicated,  as  it  tends  to  favor  de- 
tachment of  coagula.  The  diet  should  be  liberal  and  nutritious, 
but  bland  and  easily  digested.  The  general  line  of  the  treatment, 
in  short,  should  be  supporting  and  strengthening.  The  bowels 
should  be  kept  open  and  undue  pressure  on  the  abdomen  avoided. 

W' hen  the  infarct  has  formed,  if  the  pain  and  distress  is  severe, 
morphine  in  one-third  to  one -half  grain  doses  should  be  given. 
Some  prefer  its  combination  with  atropine.  It  should  nev^r,  how- 
ever, be  administered  for  either  tlie  cough  or  haemoptysis  alone.  If 
dyspnoea  is  excessive  oxygen  inhalation  should  be  used.  Should 
valvular  disease  or  aneurj'sm  of  the  aorta  be  present,  digitalis  or 
glonoine  will  probably  be  indicated  as  the  condition  progresses. 

PULMONARY  EMPHYSEMA. 
Pulmonary  emphysema  is  a  condition  of  the  lungs  in  which  there 
13  more  or  less  permanent  dilatation  in  the  infundibular  passages 
and  alveoli  with  atrophy  of  the  alveolar  wall  and  loss  of  the  nor- 
mal elasticity  of  the  lung  tissue.     There  arc  several  forms,  namely, 
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hypertrophic  emphysema,    compensator>'  emphysema   and   senile 
emphysema. 

There  are  tAvo  other  varieties  which  do  not  come  under  the  above 
definition,  but  which  for  the  sake  of  convenience  are  usually  dis- 
cussed under  this  head ;  these  are  acute  vesicular  and  interstitial 
emphysema. 

Hypertropliic  Emphysema. 

This  is  the  form  which  is  implied  when  the  term  emphysema  or 
pulmonary  emphysema  is  employed  without  other  designation.  It 
is  also  known  as  substantive,  large  lunged  and  idiopathic  emphy- 
sema. It  is  characterized  by  enlargement  of  the  lungs  with  disten- 
tion of  the  alveoli,  atrophy  of  their  walls,  dyspntea,  the  clinical 
manifestations  of  defective  aeration  of  the  blood,  and  increase  in 
size  of  the  chest. 

etiology. — ^The  chief  factor  in  the  iEtioIogy  of  emphysema  is 
loss  of  elasticity  of  the  alveolar  wall  from  abnormally  and  persist- 
ently high  air-pressure  within  the  alveoli  acting  upon  a  weakened 
condition  of  their  structures.  The  principal  theories  which  have 
been  set  forth  as  explanatory  of  these  changes  are  as  follows  : 

77w  Inspiratory  Theory, — This  maintains  that  the  air  vesicles  may 
become  over-distended  during  inspiration  in  consequence  of  diminu- 
tion of  the  expiratory  power  from  loss  of  the  normal  elasticity  of 
the  alveolar  walls,  and  that  the  latter  condition  is  brought  about  by 
obstruction  of  the  bronchi  from  chronic  inflammation,  whereby  areas 
of  collapse  result  and  compensatory  distention  in  adjacent  lobules 
takes  place.  The  same  line  of  reasoning  obtains  in  adhesions,  col- 
lapse of  the  lung  and  consolidation,  whereby  the  air  vesicles  in  cer- 
tain obstructed  portions  become  over-distended  and  lose  their  con- 
tractile power. 

The  inspiratory  theory  was  advocated  by  Laennec,  and  undoubt- 
edly the  phenomena  attributed  to  it  occur  in  the  compensatory  or 
vicarious  form  of  emphysema,  but  it  does  not  afford  satisfactory  ex- 
planation for  the  variety  under  discussion. 

The  Expiratory  Theory, — This  was  supported  by  Jenner  and  is 
more  w^idely  accepted.  It  attributes  the  changes  to  over- distention 
of  the  unsupported  portion  of  the  lungs,  such  as  the  apices  and 
margins,  from  violent  expiratory  effort  when  there  is  obstruction 
from  any  cause,  such  as  e.Kcessive  bronchial  secretion,  closure  of 
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the  epiglottis  in  the  act  of  coughing,  straining,  lifting  or  playing 
wind  instruments. 

The  Nutrition  Change  Theory. — ^ Various  observers  have  given 
different  explanations  which  may  be  inckided  under  this  head. 
Cohnheim  and  others  deemed  it  probable  that  there  was  a  condi- 
tion of  congenital  weakness  due  to  defective  development  of  tlie 
yellow  elastic  fibres  in  the  lung  tissue.  This  would  obviously^  tend 
to  result  in  over-distention  on  exertion,  especially  when  of  an  un- 
usual character.  Brown-Sequard  regarded  the  fundamental  cause 
as  a  neurosis  involving  the  ternitnal  filaments  of  the  pneumogastric 
nerve.  Niemeyer  attributed  the  changes  to  the  result  of  violent  ex- 
piration, as  in  coughing  or  straining,  which  forced  the  air  upward 
into  the  upper  and  unprotected  portions  of  the  lungs  and  thus 
caused  distention,  Walshe  was  of  the  opinion  that  there  were  pri- 
mary nutrition  changes  in  the  walls  of  tlie  vesicles  which  were  the 
result  of  inaction  of  adjacent  portions  of  the  lungs.  Other  theo- 
ries are  those  of  Villemin,  who  regarded  hypertrophy  of  the  vesic- 
ular septa  with  increased  capacity  as  the  cause,  and  who  also  sug- 
gested trophic  neurosis  of  the  terminal  nerve  filaments  causing  re- 
Inxatioii  of  the  air  vesicles. 

Emphysema  occurs  at  any  period  of  life,  even  among  children. 
It  is  more  frequent  among  men  than  among  women,  from  the  fact 
that  the  former  are  more  exposed  to  its  causal  influences.  Heredi- 
tary tendencies  seem  to  be  factors  in  a  large  proportion  of  cases. 
According  to  Dr.  James  Jackson,  of  Boston,  in  eighteen  out  of 
twenty-eight  cases  one  or  both  parents  were  affected.  Persons 
with  flat,  undeveloped  chests  are  predisposed. 

The  active  causes  in  the  artiofog\^  of  pulmonary^  emphysema  are 
those  which  give  rise  to  obstruction  to  the  outlet  of  air  from  the 
bronchial  tubes.  The  most  frequent  of  these  is  chronic  bronchitis^ 
especially  of  the  dry  type.  Here  the  coughing,  as  well  as  the 
bronchial  changes,  contributes  to  the  condition.  Whooping-cough 
may  act  in  the  same  way.  Asthma  is  a  common  cause  and  old 
asthmatics  are  frequently  emphysemic.  Certain  occupations  favor 
the  development  of  emphysema,  notably,  playing  on  wind  instru- 
ments, glass-blowing,  lifting,  straining,  athletic  exercise,  etc. 

Cardiac  disease  when  it  has  reached  the  stage  in  which  it  causes 
pulmonary  congestion  frequently  leads  to  changes  in  the  lungs  of 
an  emphysematous  nature. 
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Morbid  Anatomy. — The  cartilages  are  more  or  less  calcified. 
On  opening  the  thorax  the  lungs  show  great  distention,  overlap- 
ping the  prsecordium  and  sometimes  bulging  out  of  the  incision. 
The  unsupported  portions,  namely,  the  apices  and  margins,  show 
a  great  degree  of  distention,  especially  if  the  condition  is  of  long 
duration.  The  lungs  are  enlarged,  pale  and  show  loss  of  elasticity, 
and  do  not  collapse  either  while  in  situ  or  when  placed  on  the  table. 
Instead  of  the  moist  crepitation  normally  present  they  impart  a  sen- 
sation to  touch  suggestive  of  parchment.  The  pleura  is  pale,  with 
frequently  absence  of  pigment  in  patches,  termed  by  Virchow  albin- 
ism of  the  lung.  Beneath  its  surface  enlarged  air  vesicles  may  be 
seen.  These  vary  in  size  from  one-half  to  three  millimetres.  Irreg- 
ular bullae  sometimes  the  size  of  a  bird's  egg  may  project  from  the 
margins.     These  are  the  result  of  coalescence  of  the  lobules. 

Section  shows  that  many  of  the  contiguous  lobules  have  been 
thrown  together,  their  septa  entirely  obliterated  or  remaining  as 
atrophied  threads  or  bands.  Although  these  distended  lobules  are 
more  abundant  on  the  anterior  margin  of  the  lung,  they  also  appear 
at  the  inner  surface  of  the  lobe  near  the  root  where,  in  exceptional 
instances,  vesicles  as  large  as  an  Ggg  may  be  found.  The  oblitera- 
tion of  the  septa  is  the  result  of  the  pressure  of  the  air  which  causes 
thinning  of  their  walls  and  atrophy. 

Microscopic  examination  shows  that  the  earliest  anatomical 
changes  consist  in  enlargement  and  division  of  the  nuclei  in  the 
walls  of  the  air-cells  as  the  result  of  distention.  The  cell  division 
and  proliferation  continue  and  go  on  to  disintegration  and  absorp- 
tion. The  atrophic  process  continues  until  the  areolar  walls  are  ab- 
sorbed and  the  neighboring  air-cells  coalesce.  In  this  change  the 
capillary  vessels  disappear  before  the  walls  are  entirely  atrophied. 
A  notable  part  of  this  process  is  the  loss  of  the  elastic  tissue  fibre. 
In  protracted  cases  interstitial  fibroid  changes  take  place  around  the 
involved  lobules,  especially  in  emphysema  which  arises  independ- 
ently of  bronchitis.  The  walls  of  the  acini  are  very  thin,  the  septa 
obliterated  or  marked  by  mere  threads  of  fibrous  tissue  or  fragmen- 
tary lines,  the  remnants  of  the  capillaries. 

The  epithelia  of  the  air-cells  undergo  fatty  degeneration,  while  a 
pavement  layer  remains  in  the  large  distended  air  spaces.  In  con- 
sequence of  these  changes  it  is  apparent  that  the  vascular  area  for 
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aerating  the  blood  is  diminished,  and  that  the  elasticity  of  the  lung 
tissues  which  materially  assists  in  respiration  is  greatly  lessened. 

The  bronchial  tubes  exhibit  changes  such  as  occur  in  chronic 
bronchitis  and  bronchiectasis.  The  large  bronchi  show  roughen- 
ing and  thickening,  while  often  submucous  tissue  appears  above  the 
surface  in  folds.  In  the  sma!l  bronchi,  in  cases  of  long  standing, 
dilatations  occur  especially  when  there  is  peri-bronchial  fibrosis. 

A  most  important  change  is  dilatation  and  hypertrophy  of  the 
right  side  of  the  heart,  which  arises  as  the  consequence  of  the  extra 
work  required  of  the  organ  in  order  to  propel  the  blood  through 
the  diminished  vascular  area  of  the  lungs.  The  tricuspid  orifice  is 
enlarged  and  the  valve  cusps  thickened  at  their  margins.  In  ad- 
vanced cases  especially  the  hypertrophy  of  the  heart  may  be  gen- 
eral. The  changes  in  the  heart  may  not  be  observed  until  after 
death,  because  of  the  overlapping  of  the  over-distended  and  volu- 
minous lungs.  Dilatation  and  atheroma  of  the  pulmonary  artery 
and  its  branches  may  also  be  found,  and  chronic  interstitial  nephritis 
and  nutmeg  liver  are  not  uncommon. 

Symptoms*— Emphysema  is  essentially  an  affection  of  middle 
and  advanced  hTe,  although  in  a  limited  number  of  instances  it  oc- 
curs in  childhood.  It  is  often  fairly  well  advanced  before  it  gives 
evidences  of  its  presence.  The  symptoms  in  a  great  degree  depend 
upon  the  presence  of  complications,  especially  that  of  failure  of 
cardiac  com[>ensation. 

Dyspncea  is  the  most  persistent  and  characteristic  symptom.  In 
the  earlier  periods  of  the  affection  it  may  only  appear  on  slight  ex- 
ertion or  during  attacks  of  bronchitis,  or  it  may  be  aggravated  by 
the  latter.  As  the  affection  advances  it  becomes  more  or  less 
constant  being  greatly  increased  by  exertion  or  distention  of  the 
stomach.    Respiration  is  frequently  wheezing,  prolonged  and  harsh. 

Cyanosis  is  a  pronounced  symptom.  A  characteristic  feature  is 
the  comparative  comfort  and  the  moderate  degree  of  activit>'  which 
the  piitient  enjoys  notwithstanding  its  presence.  In  other  affections 
of  the  lungs,  or  in  cardiac  disease  in  which  there  is  interference 
with  the  proper  aeration  of  the  lungs  sufficient  to  produce  such  a 
degree  of  cyanosis,  the  patient  would  be  in  bed  in  a  position  of 
orthopnoea. 

Cough  is  common  ;  it  is  usually  loud,  hoarse  and  wheezy.     It 
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generally  occurs  in  paroxysms  and  is  aggravated  by  cold  or  damp 
weather. 

Expectoration  will  be  profuse  if  bronchitis  is  present  ,■  otherwise 
it  is  scanty,  being  raised  in  small  so-called  **  pearly  "  masses. 

Bronchitis  is  common  and  frequently  the  cause  of  aggravation  of 
symptoms.  In  some  instances  it  may  induce  paroxysms  of  asthma. 
As  the  case  advances  the  bronchial  symptoms  become  more  persist- 
ent, especially  in  cold  weather,  so  that  they  become  inseparably 
coexistent  with  the  emphysema.  Amelioration  is  marked  in  mild 
and  warm  weather. 

Haemoptysis  is  an  occasional  and  rare  symptom.  It  may  occur 
from  rupture  of  an  atheromatous  artery.  The  amount  of  blood  is 
ally  small,  though  it  may  be  excessive  and  cause  death. 

The  pulse  is  small  and  indicates  that  the  arteries  are  poorly  filled. 
Gastro-intestinal  disturbances  in  the  form  of  dyspepsia,  malassimi- 
lation,  flatulent  distention  of  the  stomach  and  bowels  and  constipa- 
tion may  arise  from  obstruction  of  the  portal  circulation.  Headache 
and  drowsiness  and  vertigo  after  exertion  from  the  undulations  of 
the  cerebral  circulation  are  common.  Clubbing  of  the  fingers  and 
toes  sometimes  occurs.  The  physiognomy  may  show  changes. 
The  face  may  be  full,  lips  thick^  mucous  membranes  congested,  and 
in  advanced  cases  there  may  be  a  general  cyanotic  appearance.  In 
elderly  persons,  when  the  condition  has  existed  a  long  period,  the 
position  and  conformation  of  the  thorax  are  highly  characteristic — 
the  shoulders  are  rounded,  the  cliest  barrel-shaped  and  thin,  yet 
somewhat  muscular. 

The  course  of  the  affection  is  slowly  progressive.  Usually  sev- 
eral years  elapse  before  characteristic  symptoms  manifest  them- 
selves— in  very  rare  instances  a  few  months.  Frequent  attacks  of 
bronchitis  favor  its  development. 

The  cnmpHcations  that  commonly  arise  are  dilatation  of  the 
heart  with  the  attending  phenomenon  of  failing  compensation.  In 
addition  to  bronchitis  acute  intercurrent  affections  may  occur,  espe- 
cially in  the  form  of  pneumonia. 

Physical  Sfgns. — Inspection  shows  antero-posterior  enlargement 
of  the  chest,  which  is  aptly  described  as  barrel-shaped.  The  ribs 
and  sternum  are  prominently  elevated,  causing  apparent  shortening 
of  the  neck.    The  lower  portion  of  the  thorax  appears  enlarged  and 
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the  intercostal  spaces  widened,  especially  in  the  hypochondriac  re- 
gions. The  sternal  fossa  is  deepened,  the  clavicles  everted,  the 
curve  of  the  .spine  much  increased  and  the  back  rounded.  A  zone 
of  dilated  cutaneous  veins  may  be  seen  along  the  line  of  attachment 
of  the  diaphragm.  This^  however,  is  not  peculiar  to  emphysema 
.alone.  Inspiration  is  short  and  quick  and  the  distention  of  the 
chest  slight.  During  coughing  a  bulging  outward  of  the  supra- 
clavicular spaces  may  occur.  This  is  sometimes  called  the  emphy- 
sematous tumor.  It  arises  partly  from  the  distention  of  the  em- 
physematous apices  and  partly  from  distention  of  the  jugular  vein 


Fig.  40. — Barrel-shaped  chest  in  pulmonar\'  emphysema.     Melropolitan  HospirAl, 


and  sinus.  Mensuration  shows  the  actual  enlargement  of  the  chest 
due  to  increase  in  the  antero-posterior  diameter  and  loss  of  expan- 
sion on  inspiration.  The  chest  does  not  expand,  but  is  elevated  on 
inspiration,  the  respirator}^  movement,  while  apparently  energetic, 
exerts  littie  influence  in  causing  expansion.  There  may  be  some  dis- 
tention in  the  upper  abdominal  region  during  inspiration  and  occa- 
sionally a  transverse  curve  at  the  level  of  the  twelfth  rib  across  the 
abdomen.  There  is  usually  loss  of  the  apex-beat  and  marked  pul- 
sation in  the  epigastrium.  Distention  and  pulsation  of  the  veins  of 
the  neck  may  be  regarded  as  evidence  of  dilatation  of  the  right  side 
of  the  heart. 
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Palpation  shows  decrease  of  vocal  fremitus,  the  apex  impulse 
being  feeble  or  imperceptible.  There  is,  on  the  other  hand,  a  de- 
cided impulse  in  the  epigastrium.  The  whole  thorax  will  be  felt  to 
move  en  tnassc. 

Percussion  gives  exaggeration  of  resonance.  The  note  is  fre- 
quently drum-like  or  tympanitic,  especially  over  the  apices.  The 
normal  area  of  cardiac  dulness  may  be  obliterated  from  the  lungs 
overlapping  the  heart.  The  upper  margin  of  the  liver  may  also 
suffer  encroachment  for  the  same  reason,  the  inferior  border  of  the 
lungs  being  from  one  to  two  inches  below  normal.  The  area  of 
resonance  may  be  extended  beyond  the  normal  posteriorly,  at  the 
level  of  the  first  or  second  lumbar  vertebra  ;  splenic  dulness  may 
likewise  be  diminished. 

Auscultation,— ^'Y\\c  inspiratory  sounds  are  shortened  and  en- 
feebled. If  there  is  much  bronchitis,  rales,  both  sonorous  and  sibi- 
lant, will  be  audible.  Vocal  resonance  may  be  diminished  or  inter- 
rupted. The  most  characteristic  feature  is  the  prolongation  of  the 
expiratory  murmurs.  The  normal  relation  of  inspiration  to  expi- 
ration of  one  to  four  is  reversed  to  about  four  to  one. 

The  normal  vesicular  murmurs  undergo  changes,  being  harsher 
and  rougher.  Changes  also  indicative  of  fibrosis,  bronchiectasis 
and  atelectasis  may  be  present. 

Expiration  is  often  harsh  and  of  low  pitch  and  the  heart-sounds 
indistinct,  except  in  the  epigastrium  where  they  may  be  clear.  In 
advanced  conditions  there  is  a  tricuspid  regurgitation  and  accentu- 
ation of  the  pulmonic  sound. 

Diagnosis.— The  physical  signs,  the  histor>'  of  previous  attacks 
of  bronchitis,  dyspncea  which,  although  marked,  permits  of  con- 
siderable exertion  and  prolongation  of  expiration,  are  the  main  fea- 
tures which  usually  render  the  recognition  of  emphysema  easy. 

There  are  really  no  conditions  which  can  be  mistaken  for  emphy- 
sema. Pleurisy^  with  effusion,  fibroid  pneumonia  and  pneumothorax 
present  on  superficial  examination  a  certain  degree  of  resemblance, 
but  the  physical  signs  distinctive  of  these  conditions  on  closer  ex- 
amination will  remove  all  sources  of  error. 

Hypertrophy  of  one  lung  and  hypertrophy  of  the  lungs  in  ath- 
letes may  also  present  the  appearance  of  emphysema.  Both  these 
conditions  are  very  rare,  and  in  both  there  is  normal  percussion  and 
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auscultation.     The  general  physical  condition  of  the  patient  is  also 
nomial,  while  the  contrary  holds  in  emphysema, 

PrognosiB.^ — The  danger  in  emphysema  lies  not  in  the  disease 
itself,  but  in  the  complications  which  it  is  prone  to  induce.  As  these 
arc  of  a  grave  nature  it  follows  that  the  presence  of  emphysema 
must  be  regarded  with  concern.  Although  the  disease  is  progres- 
sive, the  patient  may  live  for  years.  Much  depends  on  the  exciting 
cause.  The  prevalence  of  bronchitis  must  be  taken  into  consideration. 
If  persistent,  it  lends  an  unfavorable  aspect.  Broncho-pneumonia, 
pneumonia,  asthma  and  sudden  heart  weakness  are  all  possible  com- 
pHcations.  Of  especial  importance  is  the  presence  of  cardiac  lesions  ; 
when  these  are  present  the  liability  of  failure  of  compensation  should 
always  be  taken  into  account  when  making  a  prognosis, 

Treatment. — The  degenerative  changes  which  characterize  em- 
physema when  once  established  are  beyond  the  reach  of  medicinal 
agents.  The  aim  of  treatment,  therefore,  should  be  the  arrest  of 
further  progress  of  the  process,  the  avoidance  of  complications  and 
the  relief  of  symptoms. 

Each  attack  of  bronchitis  aggravates  the  primary  condition  and 
renders  the  patient  more  susceptible  to  subsequent  attacks,  w^hile 
pneumonia  in  emphysematous  subjects  is  especially  fatal.  Every 
cflTort  should  be  made,  therefore,  to  protect  the  patient  against  these 
complications.  He  should  be  warmly  clothed,  wearing  woolen 
undergarments,  and  should  take  exercise  in  moderation,  carefully 
avoiding  fatigue,  lifting,  straining,  and  everj-thing  that  tends  to  cause 
dyspncea.  Whenever  it  is  possible,  a  dry,  equable  climate,  free  from 
dust  and  wind,  sliould  be  chosen  for  residence.  When  this  is  not 
possible  the  patient  should  remain  in -doors  when  the  weather  is 
damp  or  foggy  or  the  wind  high.  The  diet  should  be  carefully  reg- 
ulated. In  the  earlier  periods  of  the  disease  it  should  be  most  nu- 
tritious, comprising  articles  of  food  rich  in  nutrition.  In  the  ad- 
vanced conditions,  as  the  digestion  is  generally  impaired,  it  should 
consist  of  the  most  easily  digested  articles  of  food,  amylaceous  and 
saccharine  articles  being  avoided.  In  some  cases  a  milk  diet  proves 
suitable.  Tobacco  and  alcohol,  as  a  rule,  should  be  forbidden.  As 
the  venous  engorgement  commonly  present  to  a  greater  or  less  de- 
gree tends  to  gastro»intcstinal  disorders,  it  is  very  impK>rtant  that 
the  bowels  should  be  kept  open. 
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In  children  with  asthma  which  develops  emphysema  the  an- 
trum and  the  nasal  passages  should  be  examined  for  the  presence 
of  disease. 

Compressed-air  baths  are  often  effective  and  some  good  results 
have  been  obtained  by  their  systematic  use.  Inhalations  of  oxygen 
are  also  of  service. 

The  administration  of  medicine  is  limited  to  the  treatment  of  the 
complications  and  attendant  conditions,  and  as  these  are  chiefly 
bronchitis^  asthma,  bronchiectasis  and  dilatation  of  the  heart,  in  ad- 
dition  to  the  following,  reference  should  be  made  to  the  treatment 
of  those  subjects. 

The  most  important  remedies  are  as  follows  : 

Antimonitan  arsemcosum,  of  great  value,  especially  in  advanced 
conditions  with  excessive  dyspnoea,  severe  paroxysmal  cough, 
asthma  and  general  debility. 

Antimonium  iartaratum^  for  the  moist  cough  with  much  mucus. 

Arsettictim  iodatum^  in  cases  where  there  are  evidences  of  arterio- 
sclerosis, senile  decay  and  weak  heart. 

Caicarea  carbonica,  for  chronic  bronchitis,  especially  in  fleshy 
persons  who  perspire  freely  and  in  women  with  excessive  men- 
strual flow. 

Ipecacuanha  is  often  of  great  service  when  there  is  bronchitis 
with  dyspniLi^a,  wheezing,  with  great  weight  and  anxiety  about  the 
praecordium,  and  violent  cough  with  nausea. 

Quebracho^  especially  for  the  relief  of  the  dyspncea. 

Caicarea  phospkaika,  useful  in  elderly  persons  with  arterio-scle- 
rosis  and  arc  us  senilis. 

Phosphorus  is  also  useful  in  cases  with  arte rio -sclerosis  and  those 
subject  to  fatty  degeneration, 

Aunmt  may  prove  of  service  in  subjects  with  nervous  symptoms, 
arterio-sclerosis  and  urine  of  low  specific  gravity. 

l*i'rairum  viride  is  recommended  by  some  obser\^ers  in  conditions 
of  excessive  dyspncea  with  extreme  engorgement  of  the  venous  cir- 
culation. One  to  three  drops  of  the  tincture  every  half  hour  for 
three  or  four  doses  are  said  to  prove  efTective  in  affording  relief. 

Strychnia  is  one  of  the  best  remedies  when  the  heart  is  weak  ; 
one*twentieth  to  one-tenth  of  a  grain  may  be  given  in  divided  doses 
during  twenty-four  hours.     It  acts  not  only  as  a  cardiac  stimulant 
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and  tonic,  but  often  also  as  an  expectorant  by  strengthening  the 
walls  of  the  bronchi.  It  may  be  continued  for  some  time.  Spar- 
tein  and  agaracine  have  been  recommended  for  the  same  purpose. 

For  the  gastro-intestinal  disturbances,  lycopodium,  nux  vomica 
and  carbo  vcgetabelis  will  prove  of  service. 

When  there  is  high  arterial  tension,  glonoin  2x  dilution  in  one- 
drop  doses  is  especially  indicated.  Additional  remedies  for  this 
condition  are  amyl  nitrite,  sodium  nitrite  and  potassium  and  stron- 
tium iodide. 

Other  remedies  that  should  be  considered  in  emphysema  are 
arsenicum,  belladonna,  chininum  arsenicosum,  lachesis,  lobelia^  and 
acidum  nitricum. 

Compensatory  Emphysema. 

This  term  signifies  an  emphysematous  condition  in  one  portion 
of  the  lung  which  arises  as  the  result  of  disease  in  some  other  por- 
tion, and  which  by  a  vicarious  increase  in  the  volume  of  the  air- 
cclls  compensates  for  the  loss  caused  by  the  latter.  The  usual 
causes  are  fibroid  induration  of  the  lung,  pulmonary  tuberculosis, 
pleurisy  with  adhesions,  especially  when  the  latter  are  situated  at 
the  inferior  border  of  the  lung  and  pneumothorax.  The  most 
marked  examples  are  found  with  fibroid  induration  and  in  the 
neighborhood  of  tuberculous  areas  and  old  cicatrices. 

In  the  early  periods  of  the  affection  the  distention  is  physiologi- 
cal, the  alveolar  walls  being  simply  stretched  and  not  atrophied, 
but  later  these  undergo  degenerative  changes  and  atrophy.  The 
walls  of  the  contiguous  cells  thereupon  coalesce  and  a  true  emphy- 
sema results. 

There  are  no  symptoms  of  special  significance,  In  some  in- 
stances there  may  be  physical  signs,  but  these  are  not  generally  re- 
liable. The  condition  may  be  inferred  when  the  morbid  states 
which  favor  its  development  exist. 

Atrophic  or  Senile  Emphysema. 

This  is  essentially  a  senile  atrophy  of  the  lungs.  It  is  generally 
observed  in  old  persons  who  give  the  impression  of  being  withered. 
Sir  William  Jenner  called  the  condition  *•  small  lunged"  emphy^scma- 

The  pathological  changes  consist  in  atrophy  of  the  vesicular 
walls  witli  consequent   coalescence  of  the  adjacent   air-cells  and 
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weakness  incident  to  age  is  often  an  underlying  cause.  The  tend- 
ency to  pulmonary  inflammations  in  valvular  disease,  especially 
mitral  stenosis,  even  in  those  not  advanced  in  years,  is  also  another 
important  predisposing  influence. 

Primarj*  catarrhal  pneumonia  usually  occurs  in  young  children. 
The  causal  factors  are  essentially  the  same  as  those  of  the  croup- 
ous variety,  and  the  micrococcus  lanceolatus  is  often  associated 
with  it. 

Secondary  catarrhal  pneumonia  arises  frequently  as  a  complica- 
tion of  acute  infections,  notably  measles,  which  furnishes  a  large 
percentage  of  cases.  It  is  also  frequent  in  influenza,  scarlet  fever, 
diphtheria,  and  less  frequent  in  typhoid  fever,  variola  and  erysipe- 
las. With  influenza  it  is  quite  common  among  adults.  In  these 
affections  the  toxinc  of  the  specific  infection  is  doubtless  the  direct 
cause  of  the  disease.  Its  occurrence  under  these  conditions  is  very 
common,  especially  with  measles,  where  it  is  responsible  for  a  large 
number  of  deaths  in  children  under  five  years  of  age.  In  fact, 
broncho-pneumonia  stands  next  to  intestinal  disease  in  the  mortality 
of  early  childhood.  It  is  most  fatal  during  the  first  two  years  of 
life.  In  adults,  secondary  broncho-pneumonia  is  not  so  frequent. 
In  typhoid  fever,  according  to  some  observers,  the  lobar  variety  is 
more  common.  In  the  aged  it  is  not  infrequent  in  association  with 
gout,  emphysema,  debility  and  valvular  diseases  of  the  heart. 

Acute  simple  bronchitis,  especially  if  it  is  seated  in  the  smaller 
bronchi,  may  extend  to  the  capillar)'  tubes  and  air-cells  and  then 
set  up  broncho-pneumonia.  Such  cases  are  common  and  in  many 
instances  they  might  be  considered  in  one  sense  of  the  word  pri- 
mar>',  their  origin  being  simply  by  extension  of  the  inflammatory 
process  which  involves  the  bronchi. 

Bacteriology.^ — It  is  assumed  that  the  specific  and  direct  cause 
is  the  action  of  bacteria  on  the  mucous  membrane  of  the  smaller 
bronchi.  But  inasmuch  as  the  disease  is  not  uniform  in  its  mani- 
festations^  that  is,  it  is  either  primary,  or  a  secondary  inflammation 
arising  in  connection  with  some  acute  infection,  such  as  measles, 
influenza  or  diphtheria,  it  would  appear  that  infection  may  take  its 
origin  from  several  forms  of  micro-organisms.  Bacteriological  ex- 
amination shows  the  presence  of  the  micrococcus  lanceolatus,  the 
streptococcus  pyogenes  either  alone  or  with  the  former,  the  staphy- 
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In  rare  instances  the  pleura  may  rupture,  causing  pneumothorax 
with  or  without  pleurisy. 

Symptoms. — Urgent  dyspncca  suddenly  appearing  after  violent 
coughing  or  other  possible  causes,  especially  in  childhood,  points 
to  its  presence  and  constitutes  the  most  prominent  sj^mptoni.  If 
pneumothorax  occurs  the  d}'spncEa  is  excessive. 

Treatment,- — Absolute  quiet  and  prevention  of  coughing  should 
be  attempted.  The  cough  should  be  treated  by  the  indicated 
remedy  and  inhalations  of  steam.  The  strength  and  heart  should 
be  supported  by  stimulants. 


CATARRH  AT.  PNEUMONIA. 

Synonyms. — Broncho- Pneumonia,  Lobular  Pneumonia,  DissentinaUd 
Pneumonia,  Capillary*  Bronchitis, 

Catarrhal  pneumonia  is  an  inflammation  of  the  terminal  bronchi 
and  air  vesicles  which  constitute  the  lobules  of  the  lung. 

The  inflamed  areas  occur  in  isolated  patches  made  up  of  the  in- 
volved lobules  or  group  of  lobules.  There  is  always  bronchitis  of 
the  capillary  and  larger  bronchial  tubes. 

It  is  no  longer  regarded  as  possible  for  the  terminal  bronchi  to 
be  the  seat  of  acute  catarrhal  inflammation  vvitliout  involvement  of 
the  lobular  structures.  Hence  the  existence  of  capillary  bronchitis 
as  a  distinct  and  separate  disease  is  not  now  recognized  by  llie 
majority  of  the  latest  writers.  It  is  true  some  continue  to  make 
the  distinction,  but  it  is  noticeable  that  none  give  a  definite  differ- 
ential clinical  diagnosis  between  the  two  lesions. 

-Etiology. — Predisposing  I nfluencis. — ^ Exposure,  climatic  changes 
and  bad  hygienic  surroundings,  especially  impure  air,  are  important 
predisposing  influences.  It  thus  naturally  follows  that  the  disease 
is  more  prevalent  in  the  ^vinter  and  early  spring  and  among  ihc 
poor.  A  long  continued  recumbent  position  also  predisposes.  The 
influence  of  age  is  very  decided.  Childhood  and  old  age  favor  its 
development  to  a  very  great  degree  ;  the  disease,  however,  belongs 
more  to  childhood.  Children  suflTcring  from  malnutrition,  rickets  or 
diarrhaial  diseases,  are  ver)'  liable  to  broncho-pneumonia.  In  ad- 
vanced life  tlie  presence  of  debility',  chronic  valvular  disease  of  the 
heart,  emphysema  and  gout  are  strong  predisposing  factors.     The 
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smooth,  airless,  grayish  in  color  and  somewhat  raised  above  the 
surface. 

Emphysema  is  frequently  found  on  the  surface  of  the  lung,  along 
its  anterior  border  and  surrounding  the  inflamed  lobules. 

The  morbid  processes  which  characterize  broncho-pneumonia 
show  decided  variability  in  their  distribution  and  nature.  In  some 
instances  the  principal  changes  are  chiefly  situated  in  the  bronchi- 
oles, there  being  little  definite  pneumonic  consolidations.  This 
type  corresponds  to  *'  capillary  bronchitis/*  Yet  microscopical  ex- 
amination reveals  many  of  the  air-cells  and  adjacent  bronchioles 
filled  with  the  products  of  inflammation.  In  others  there  arc  dis- 
seminated areas  of  peri-bronchial  consolidations  with  patches  of 
collapse  with  a  considerable  portion  of  the  lung  remaining  crepi- 
tant. This  is  the  most  common  type.  Another  form  is  that  when 
the  consolidations  appear  to  coalesce  at  certain  points ^  and  the 
greater  portion  of  the  lobe  becomes  consolidated.  The  consoli- 
dation is  not  uniform,  but  is  interspersed  with  areas  of  dark  con- 
gested tissues.     This  variet>^  is  called  the  pscudo-lobitlar. 

An  essential  feature  of  catarrhal  pneumonia  is  its  tendency  to 
spread  from  one  part  of  the  lung  and  to  involve  additional  areas. 

Aspiration  pneumonia  and  hypostatic  pneumonia  classified  by 
some  writers  as  forms  of  broncho-pneumonia  are  discussed  sepa- 
rately in  this  work. 

Microscopical  examination  .shows  interstitial  inflammation  of  the 
bronchi  and  alveolar  walls  as  the  special  feature  of  broncho-pneu- 
monia. The  calibre  of  the  involved  bronchus  is  found  to  be  plugged 
with  a  mass  of  exudation  composed  of  swollen  epithelia  and  leuco- 
cytes. A  sectional  view  of  the  tube  in  its  long  axis  may  reveal 
irregular  dilatations.  Its  wall  and  those  of  the  air-cell  connected 
with  it  are  oedematous  and  infiltrated  with  leucocytes.  The  alveolar 
septa  are  infiltrated  with  round  cells  and  the  blood-vessels  are  sur- 
rounded with  emigrated  leucocytes. 

The  air-cells  are  also  filled  with  leucocytes,  swollen  epithelia  and 
mucus,  those  near  the  periphery  show  much  less  exudate.  Haimor- 
rhagic  and  purulent  exudation  may  be  observed  in  some  cases  ;  the 
former  is  not  common,  the  latter  occurs  when  streptococci  and 
staphylococci  are  present.  Fibrinous  exudations  may  also  be 
found  in  some  cases. 
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The  collapsed  areas  show  quite  a  degree  of  congestion^  and  the 
cavities  of  the  alveoli  are  obliterated  by  the  falling  in  of  the  walls 
or  by  the  exudation  which  is  more  or  less  ha.*morrhagic. 

There  is  generally  decided  leucocytosis  of  the  polynuclear 
variety.  Absence  of  increase  of  the  leucocytes  is  of  grave  signifi- 
cance as  it  implies  feeble  resistive  power.  A  decided  leucocytosis, 
on  the  other  hand,  does  not  necessarily  signify  a  favorable  outlook. 

The  pathogenesis  of  bronchi-pneumonia  may  be  summarized  as 
follows :  The  inflammation  involves  at  first  the  bronchioles  and 
with  more  or  less  rapidity  it  extends  to  the  communicating  air* 
cells,  or  involves  the  surrounding  alveoli  by  contiguity,  in  both 
instances  a  patch  of  catarrhal  pneumonia  results.  Less  often  the 
affected  bronchioles  become  plugged  by  mucus  or  by  redema  of 
the  walls  and  collapse  of  the  lobule  follows,  followed  in  turn,  it 
may  be,  by  pneumonic  consolidation  resulting  from  the  entrance  of 
micro-organism  or  from  extension  of  inflammation  from  adjacent 
structures. 

Symptoms. — ^The  symptoms  of  catarrhal  pneumonia  display  a 
decided  variability  in  their  manifestations.  This  doubtless  accounts 
for  the  conflicting  statements  of  various  writers  when  discussing  the 
disease.  In  many  instances  the  onset  is  associated  wth  an  acute 
bronchial  catarrh  which  passes  to  the  capillary  bronchi  and  air- 
cells.  In  others  the  bronchial  catarrh  may  be  slight  and  the  initial 
symptoms  like  those  of  croupous  pneumonia  with  all  its  suddeness. 
Between  these  two  types  there  may  be  many  gradations  and  devia- 
tions. 

In  primary  catarrhal  pneumonia  the  invasion  of  the  disease  is 
often  sudden  and  attended  with  a  chill  or  rigor.  The  temperature 
rises  rapidly,  ranging  up  to  104°  F.,but  is  variable.  In  children  the 
pulmonary  process  may  be  overlooked  on  account  of  the  promi- 
nence of  other  symptoms.  In  adults  the  onset  may  strongly  re- 
semble simple  bronchitis  of  a  severe  type. 

Secondary  catarrhal  pneumonia  is  the  variety  usually  observed. 
It  is  commonly  preceded  by  bronchitis  of  the  larger  tubes,  but  its 
symptoms  arc  often  more  or  less  obscured  by  those  of  the  primary 
disease.  Its  ap|x?arance  during  the  course  of  some  primary  disease 
is  attended  with  decided  increase  of  temperature  and  rate  of  respira- 
tion.    In  some  cases  there  are  rigors  or  chills. 
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In  catarrhal  pneumonia  of  botli  primary  and  secondary  origin  the 
characteristic  symptoms  are  increase  of  the  rate  of  respiration 
which  may  run  as  high  as  eighty  per  minute,  a  variable  and  irreg- 
ularly remittant  temperature  arises  ranging  from  loi"^  to  104^  P., 
sometimes  making  its  appearance  gradually,  rapid  pulse,  and  cough 
at  first  dry  and  harassing  and  later  attended  with  expectoration 
of  glairy  muco-purulent  sputum^  sometimes  blood  streaked.  The 
expectoration  is  usually  not  copious.  Pleuritic  pains  may  be  pres- 
ent, but  are  not  so  often  observed  as  in  the  croupous  variety. 
Dyspncea  is  prominent  and  frequently  the  patient  cannot  lie  down. 
Cyanosis  appears  as  the  process  advances,  the  countenance  appears 
dusky,  lips  and  fingcr-naiis  blue.     The  skin  is  moist  and  clammy. 

A  feature  of  the  temperature  of  catarrhal  pneumonia  is  that,  or- 
dinarily, it  rises  more  gradually  than  that  of  croupous  variet\''  and 
w^hen  defervescence  begins  it  does  not,  with  some  exceptions,  reach 
normal,  short  of  three  or  four  days.  During  the  course  of  the  dis- 
ease there  will  be  sudden  rises  occurring  irregularly,  this  denotes 
as  a  rule  the  invasion  of  new  areas  of  the  lung. 

While  the  above  is  an  outline  of  the  symptoms  of  more  or  less 
characteristic  cases,  there  are  variations  from  this  type  which  call 
for  especial  consideration.  Catarrhal  pneumonia,  it  should  be 
remembered,  is  commonly  observed  in  childhood  and  advanced 
life,  but  more  especially  in  the  former.  In  children  the  disease  may 
be  ushered  in  with  convulsions  and  the  cerebral  symptoms  be  so 
marked  that  the  pulmonary  are  overlooked.  In  these  cases  in  addi- 
tion to  the  convulsions  there  may  be  great  restlessness,  delirium  al- 
ternating with  stupor,  high  fever  and  marked  prostration.  After  per- 
sisting from  two  to  five  days  cerebral  symptoms  subside  and  the  pul- 
monary appear. 

Sometimes  the  attack  may  simulate  croupous  pneumonia  with  its 
abrupt  onset,  chills  or  convulsions  and  rapid  rise  of  temperature, 
reaching  104^  to  105*^  F,  and  falling  by  crisis  so  that  it  is  only  by 
the  subsequent  course  of  the  disease,  if  at  all,  that  a  distinction  can 
be  made.  In  some  instances  again  the  child  may  seem  ill  with 
cough  and  coated  tongue,  loss  of  appetite  and  occasional  vomiting 
and  fever.  An  examination  may  at  first  fail  to  reveal  pneumonic 
consolidation,  yet  a  day  or  two  later  this  condition  will  be  rec- 
ognized either  at  the  extreme  base,  axilla  or  near  the  root  of  the 
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The  collapsed  areas  show  quite  a  degree  of  congestion,  and  the 
cavities  of  the  alveoli  are  obliterated  by  the  fallin|j  in  of  the  walls 
or  by  the  exudation  which  is  more  or  less  haemorrhagic. 

There  is  generally  decided  leucocytosis  of  the  poly  nuclear 
variety.  Absence  of  increase  of  the  leucocytes  is  of  grave  signifi- 
cance as  it  imph'es  feeble  resistive  power.  A  decided  leucocytosis, 
on  the  other  hand,  docs  not  necessarily  signify  a  favorable  outlook. 

The  pathogenesis  of  bronchi-pneumonia  may  be  summarized  as 
follows :  The  infianimation  involves  at  first  the  bronchioles  and 
with  more  or  less  rapidity  it  extends  to  the  communicating  air- 
cells,  or  involves  the  surrounding  alveoli  by  contiguity,  in  both 
instances  a  patch  of  catarrhal  pneumonia  results.  Less  often  the 
affected  bronchioles  become  plugged  by  mucus  or  by  oedema  of 
the  walls  and  collapse  of  the  lobule  follows,  followed  in  turn,  it 
may  be,  by  pneumonic  consolidation  resulting  from  the  entrance  of 
micro-organism  or  from  extension  of  inflammation  from  adjacent 
structures. 

Symptoms, — The  symptoms  of  catarrhal  pneumonia  display  a 
decided  variability  in  their  manifestations.  This  doubtless  accounts 
for  the  conflicting  statements  of  various  writers  when  discussing  the 
disease.  In  many  instances  the  onset  is  associated  with  an  acute 
bronchial  catarrh  which  passes  to  tlie  capillary  bronchi  and  air- 
cells.  In  others  the  bronchial  catarrh  may  be  slight  and  the  initial 
symptoms  like  those  of  croupous  pneumonia  with  all  its  suddeness. 
Between  these  two  types  there  may  be  many  gradations  and  devia- 
tions. 

In  primary  catarrhal  pneumonia  the  invasion  of  the  disease  is 
often  sudden  and  attended  with  a  chill  or  rigor.  The  temperature 
rises  rapidly,  ranging  up  to  104°  F".,  but  is  variable.  In  children  the 
pulmonary  process  may  be  overlooked  on  account  of  the  promi- 
nence of  other  symptoms.  In  adults  the  onset  may  strongly  re- 
semble simple  bronchitis  of  a  severe  t>^pe. 

Secondary  catarrhal  pneumonia  is  the  variety  usually  observed. 
It  is  commonly  preceded  by  bronchitis  of  the  larger  tubes,  but  its 
symptoms  arc  often  more  or  less  obscured  by  those  of  the  primary 
disease.  Its  appearance  during  the  course  of  some  primary  disease 
is  attended  with  decided  increase  of  temperature  and  rate  of  respira- 
tion.    In  some  cases  there  are  rigors  or  chills. 
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course  in  broncho-pneumonia  than  in  the  croupous  variety.  The 
exudates  undergo  a  fatty  change,  become  h'ghter  in  color  and  are 
finally  absorbed  or  expectorated.  At  the  same  time  the  round  cell 
infiltration  disappears  from  the  septa  and  the  tissues  gradually  re- 
turn to  normal. 

When  the  course  of  the  disease  does  not  tend  to  resoliitfon  the 
following  conditions  may  result: 

(1)  Tuberculosis;  In  those  cases  of  broncho-pneumonia  where 
the  process  is  situated  in  the  apex,  especially  in  children  with 
measles,  when  the  pulmonary  complications  have  persisted  for 
weeks,  caseation  of  the  lung  may  result.  This  may  occur  because 
the  tubercular  infection  was  present  ah  initio  or  because  the  lung 
became  infected  subsequently.  Many  cases,  however,  which  have 
been  regarded  as  simple  at  first  with  apparent  subsequent  infection 
are  tuberculous  from  the  beginning. 

(2)  Suppuration  and  Gangrene  :  These  processes  may  result  in 
cases  where  the  micro-organisms  are  especially  virulent-  Fetid 
pultaceous  masses  surrounded  by  congested  and  inflammatory 
oedema  are  present. 

(5)  Fibroid  Degeneration  :  In  other  instances  when  tlie  process 
towards  resolution  is  slow,  fibrosis  of  the  connecting  tissues  of  the 
septa  and  more  or  less  overgrowth  of  the  same  within  tlie  alveoli 
develops.  These  changes  result  in  fibroid  hardening  of  the  lung 
tissues.  It  is  rare  in  simple  broncho-pneumonia,  but  comparatively 
common  in  that  associated  with  tubercular  infection. 

The  morbid  changes  which  are  most  liable  to  be  associated  with 
broncho-pneumonia  are  pleurisy  and  a  general  toxic  infection. 
Pleurisy  is  less  frequent  than  in  croupous  pneumonia,  but  the  areas 
of  broncho-pneumonic  infiammation  when  near  the  surface  are 
often  covered  with  a  pleural  exudate!  In  children  purulent  infec- 
tion after  pneumonia  is  more  frequent  than  in  adults,  and  in  many 
of  these  instances  tlie  antecedent  pneumonic  process  is  catarrhal 
or  broncho-pneumonic. 

Physical  Signs. ^ — Inspection  shows  the  increased  rate  of  respi- 
ration and  in  advanced  conditions  cyanosis.  In  very  grave  cases 
there  may  be  retraction  of  the  base  of  the  sternum  and  lower  costal 
cartilages  during  inspiration,  indicating  defective  lung  expansion. 
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lung  where  the  air  docs  not  enter  so  well.  In  such  cases  the  fever 
may  run  for  a  week  or  two,  when  the  temperature  falls  to  normal. 
The  symptoms  of  this  type  are  sometimes  described  as  subacute. 

In  children^  also,  it  should  be  remembered  that  usually  there  no 
sputum  is  raised.  It  is  swallowed.  There  are  also  gastro-enteric 
symptoms  in  the  form  of  vomiting  and  occasional  diarrhoea.  The 
pulse  and  respiration  become  extremely  rapid ;  restlessness  and  pros- 
tration are  marked.  In  catarrhal  pneumonia  associated  with  measles 
the  fever  is  usually  high. 

In  elderly  persons  with  debility  or  some  cardiac  weakness 
or  lesion  catarrhal  pneumonia  often  comes  on  very  insidiously. 
In  these  cases  respirations  may  become  very  rapid,  sometimes 
reaching  sixty  per  minute,  or  they  may  be  very  much  less.  The 
temperature  usually  runs  a  low  curve,  ranging  from  99°  to  102*^ 
or  105°  F.  A  low  temperature  and  a  gradual  onset  is  usual  in  all 
cachectic  and  asthenia  catarrhal  pneumonias.  In  fatal  cases  the 
fever  may  be  absent  entirely,  or  may  even  be  subnormal  ;  a  low  or 
subnormal  temperature  may  be  observed  toward  the  end.  In  un- 
favorable conditions,  in  all  types  of  the  disease  as  the  process  ad- 
vances, the  dyspncea  becomes  more  intense,  the  cyanosis  more 
pronounced,  the  sensibilities  gradually  obtunded  by  the  deficient 
aeration,  and  the  patient  sinks  into  unconsciousness  and  dies  from 
pulmonary  cedema  or  heart  failure  from  over-distention  of  the  right 
ventricle. 

General  catarrhal  pneumonia  is  another  type.  It  develops  sud- 
denly with  chills  followed  by  high  temperature,  marked  prostration, 
head,  chest  and  loin  pains,  rapid  respiration,  rapid  pulse  quickly  be- 
coming very  feeble,  cough  at  first  dry  and  later  attended  with 
blood  streaked  and  muco-purulcnt  sputum,  cyanosis  and  delirium. 

The  course  of  the  catarrhal  pneumonia  like  its  symptoms  is 
marked  with  great  variation.  If  extensive  it  may  end  fatally  in  a 
few  days,  in  less  severe  cases  it  may  run  a  comparatively  mild 
course  for  several  days  or  a  week,  then  suddenly  the  temperature 
rises  from  perhaps  100°  to  104°  F.  or  more,  and  the  patient  rapidly 
passes  to  a  dangerous  condition  and  dies.  Ordinarily  the  course  of 
the  disease  is  not  less  than  a  week  or  more  than  three  weeks. 
Some  persist  for  much  longer.     Thus  the  course  is  not  definite. 

When   resolution  is  once  established  it  pursues   a  more  rapid 


I 


DISEASES  OF  THE  LUNGS. 


477 


I 
I 


t 


I 


Lobar  PNKtMgMA. 
Onset  abnipl,  usually  primary. 

Fever  high  and  ati  persiists,  falls  between 
ihe  fifth  and  icnlh  days,  often  by  crisis. 

Sputum  rusiy,  often  copious.  Dyspnoea 
usually  not  marked,  breathing  rapid  Mid. 
panting,  but  cyanosis  slight. 

Physical  signs  show  crepitant  rdles  in  the 
first  stage  with  dulness,  followed  in  the 
second  stage  by  the  evidences  of  consolida- 
tion which  predominate  over  all  other  signs. 

Process  usually  unilateral. 

Duration  definite. 

Diplococcus  pneumonia  in  90  per  cent, 
of  cases. 


Catarhhal  Pneimosia. 

Onset  usually  gradual,  often  secondar}- 
to  bronchitis  and  acute  infections. 

Fever  irregular,  usually  runs  at  a.  lower 
range  and  declines  by  lysis  after  a  varying 
duration. 

Sputum,  tenacious,  glairy  and  in  adults 
often  blood  tinged,  not  very  copious. 
Oyspncea  marked,  respiration  often  very 
rapid  with  pronounced  cyanosis. 

Physical  signs  show  general  bronchitis, 
areas  of  consolidation,  the  fomicr  predom- 
iaattng,  and  subcrepitanl  rftlcs. 

Process  usually  bilateral. 

I>uration  indefinite^ 

Bacteria  mixed,  streptococci  in  the  nia- 
jorily  of  cases,  diplococcus  pneumonia  in 
many. 

In  children  with  cerebral  symptoms  it  is  often  impossible  at  the 
onset  to  determine  the  true  condition,  but  a  close  watch  should 
be  kept  upon  the  lungs.  If  the  disease  is  pulmonary  the  signs  of 
the  catarrhal  pneumonic  inflammatory  process  will  develop  within 
a  few  days. 

In  primar)^  catarrhal  pneumonia  which  by  aggregation  of  the 
inflamed  lobules  involves  a  considerable  portion  of  one  lobe,  espe- 
cially when  the  onset  is  sudden  with  chill,  followed  by  high  fever, 
it  is  almost  impossible  to  differentiate  the  condition  from  lobar 
pneumonia.  Osier  gives  as  a  point  of  difTerence  that  In  catarrhal 
pneumonia  a  slight  lesion  is  more  likely  to  be  found  on  the  other 
side.     This,  however,  is  only  suggestive. 

Acute  broncho-pneumonic  tuberculosis  in  the  early  periods  of 
the  disease  may  closely  simulate  non-tubercular  catarrhal  pneu- 
monia, especially  when  the  latter  is  situated  in  the  apex.  The 
symptoms  and  signs  may  be  almost  identical.  In  doubtful  cases 
examination  of  the  sputtim  will  establish  the  diagnosis.  The  pres- 
ence or  absence  of  elastic  tissue  fibres  and  above  all  the  tubercle 
bacilli  are  the  determining  factors.  In  all  cases  of  catarrhal  pneu- 
monia when  resolution  is  delayed  the  sputum  should  be  examined 
for  tubercle  bacilli. 

Prognosis. — Catarrhal  pneumonia  must  always  be  regarded  as 
serious,  but  generally  .speaking,  in  previously  healthy  persons,  es- 
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Palpation  confirms  the  defective  expansion  and  may  show  in- 
creased vocal  fremitus,  but  in  this  respect  is  often  negative,  es| 
cially  when  the  areas  of  consohdation  are  very  small. 

Percussion  shows  impaired  resonance  or  positive  dylness,  usu* 
ally  over  the  base  of  the  lungs,  but  frequently  death  ensues  before 
consolidation  can  be  definitely  determined.  Hyper-resonance  may 
sometimes  be  observed  if  the  areas  of  consolidation  are  small.  Usu- 
ally this  note  is  of  unequal  quahty  in  different  parts  of  the  base 
of  the  same  king.  This  may  be  considered  a  sign  of  value.  Of 
important  significance  also  is  the  change  of  note  over  the  same 
area,  that  is,  it  is  sometimes  tympanitic  and  sometimes  high 
pitched. 

Auscultation  reveals  numerous  fine  subcrepitant  and  sibilant 
rales.  When  consolidation  involves  a  large  portion  of  the  lung 
the  respiration  may  be  bronchial  or  tubular. 

Auscultation  is  by  far  the  most  iitiportant  factor  in  the  physical 
signs,  and  in  the  early  period  of  the  disease  the  presence  of  fine 
subcrepitant  rales  may  be  the  only  sign,  except  the  rapid  breath- 
ing, 

Diagnosis,— The  presence  of  some  preexisting  disease  likely  to 
induce  catarrhal  pneumonia,  the  physical  signs  of  consolidated 
areas  and  general  bronchitis,  the  latter  predominating  over  the 
former,  the  presence  of  subcrepitant  rales,  high  rate  of  respiration, 
marked  dyspntL^a,  cyanosis,  irregular  and  prolonged  fever  point  to 
the  disease.  If  all  these  symptoms  are  present,  yet  consolidation 
cannot  be  made  out,  the  diagnosis  should  still  be  made,  as  in  this 
instance  the  consolidated  patches  are  too  small  to  elicit  dulness. 
The  latter  is  the  condition  formerly  called  capillar)'  bronchitis, 
which  is  not  now,  as  stated,  recognized  as  a  separate  disease  entity. 

There  are  two  diseases  with  which  catarrhal  pneumonia  may 
sometimes  be  confused,  these  are  lobar  pneumonia  and  acute  pul- 
monary tuberculosis.  The  distinction  in  rej^ard  to  the  former,  ex- 
cept when  the  consolidation  is  extensive,  and  in  certain  types  in 
children  as  mentioned,  may  be  determined  by  the  following : 
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Cataksral  PstKnfOKU. 

snily  fp»dami^  often  secooduy 
to  Iwonehhi*  mad  acute  infectioas^ 

Fever  oTcgaiMT^  asuaUir  nms  at  •  lower 
«nd  «Sedines  by  Ijas  after  a  ▼aying 


gUiij  and  in  adolts 
Dot  Tciy  copioas. 
Dy^MMca  tnaiifri,  rc^Aralian  ofteti  rery 
ra|«id  wsili  praoaanoed  cyanosis. 

Physical  safu  diow  ^enenil  broocfattis, 
ttfcas  of  eoftiolidauoa,  the  fonncr  predom- 
hmtingf,  and  sabcrepiiaat  rtles. 

hnoett  imially  bilateral. 


LOBA&  FXtUMOKtA. 

Onset  afan^  nsnally  primafy. 

Ferer  high  and  so  persists,  6Uls  between 
the  6ftb  and  lenib  days,  olten  by  crisis. 

SfMltiin  FDsty,  often  cofMou&.  Dyspncea 
nsnally  not  marked*  breathing  rapid  and 
panting,  but  cyanosis  slight. 

Fbysica]  signs  show  crepitant  riles  in  the 
first   stage  with   dulness,   followed  in  the 
secotkd  stage  by  the  evidences  of  consolkla* 
tion  which  predotmnate  oirer  all  other  signs. 
Process  osaally  uniktrral. 
iiidefewte.  iHintioB  definite. 

Bactcfia  niacd,  s&repCococd  in  the  ma-  Diplococcus  [Wfi—nnia  in  90  pfcr  ccal* 

jorily  of  cases,  diploGOCcns  poeomonia  in       of  cases, 
many. 

In  children  with  cerebral  symptoms  it  is  often  impossible  at  the 
onset  to  determine  the  true  condition,  but  a  close  watch  should 
be  kept  upon  the  lungs.  If  the  disease  is  pulmonary  the  signs  of 
the  catarrhal  pneumonic  inflammatory  process  will  develop  within 
a  few  days. 

In  primary'  catarrhal  pneumonia  which  by  aggregation  of  the 
inflamed  lobules  involves  a  considerable  portion  of  one  lobe,  espe- 
cially when  the  onset  is  sudden  with  chill,  followed  by  high  fever, 
it  is  almost  impossible  to  differentiate  the  condition  from  lobar 
pneumonia.  Osier  gives  as  a  point  of  difference  that  in  catarrhal 
pneumonia  a  slight  lesion  is  more  likely  to  be  found  on  the  other 
side.     This,  however,  is  only  suggestive. 

Acute  broncho-pneumonic  tuberculosis  in  the  early  periods  of 
the  disease  may  closely  simulate  non-lubcrcular  catarrhal  pneu- 
monia, especially  when  the  latter  is  situated  in  the  apex.  The 
symptoms  and  signs  may  be  almost  identical.  In  doubtful  cases 
examination  of  the  sputum  will  establish  the  diagnosis.  The  pres- 
ence or  absence  of  elastic  tissue  fibres  and  above  all  the  tuberck 
bacilli  are  the  determining  factors.  In  all  cases  of  catarrhal  pneu- 
monia when  resolution  is  delayed  the  sputum  should  be  examined 
for  tubercle  bacilli. 

Prognosia*— Catarrhal  pneumonia  must  always  be  regarded  » 
serious,  but  generally  speaking,  in  previously  healthy  persons^  c>- 
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pecially  if  the  disease  is  primary',  the  outlook  is  favorable.  In 
the  debilitated  and  enfeebled  it  is  the  reverse.  The  extent  of  the 
lung  involved  is  a  very  important  element,  for  the  greater  it  is 
the  more  serious  the  symptoms  and  the  more  unfavorable  the  prog- 
nosis. Rises  in  temperature  and  increased  rate  of  the  pulse  are 
of  unfavorable  significance  as  they  indicate  involvement  of  addi- 
tional areas  of  the  lung.  This  tendency  of  the  disease  process  to 
spread  and  extend  should  always  be  taken  into  consideration. 

With  the  acute  infections  catarrhal  pneumonia  is  always  a  grave 
complication,  especially  in  whooping-cough,  scarlet  fever  and  influ- 
enza— perhaps  less  so  in  measles,  although,  as  mentioned,  its 
mortality  when  associated  with  measles  is  large.  Notwithstand* 
ing  this  unfavorable  outlook  many  desperate  cases  recover.  When 
the  disease  occurs  in  children  under  two  years  the  prognosis  must 
always  be  regarded  with  deep  concern,  as  at  this  age  the  mortality 
is  large.  If  the  child  is  weak  or  rachitic  it  is  usually  fatal.  It 
is  this  type  of  constitution,  it  should  be  recalled,  which  are  most 
prone  to  the  disease. 

In  advanced  life  catarrhal  pneumonia  is  usually  associated  with 
debility  or  w^ith  some  other  preexisting  morbid  state.  Under  these 
circumstances  the  prognosis  should  be  guarded.  Many  of  such 
cases  die.  The  presence  of  cardiac  lesions  lends  a  peculiarly  un- 
favorable aspect  to  the  course  of  the  disease. 

Treatmant. — The  room  of  the  patient  should  be  as  large  as  cir- 
cumstances permit  and  well  ventilated.  The  temperature  should  be 
kept  at  68  °  F.  and  the  atmosphere  moistened  by  steam  vapor.  The 
patient  should  remain  absolutely  quiet,  and  while  the  dorsal  decu- 
bitus  should  be  maintained  the  postureshould  be  frequently  changed, 
as  thereby  it  is  thought  tendencies  to  collapse  of  the  lobules  arc 
avoided.  At  the  beginning  of  the  attack  it  is  advisable  to  relieve 
the  bowels  with  castor  oil,  or  small  repeated  doses  of  mercurius 
dulcis.  The  diet  should  be  light  and  nutritious,  consisting  of 
milk,  koumyss,  broths  and  egg  albumen.  The  latter  may  be 
made  pjalatablc  by  mixing  it  with  water  and  sweetening.  If  milk 
disagrees,  as  it  often  does,  it  may  be  mixed  with  lime  water  or 
••  modified.'*  In  some  instances  it  disagrees  in  any  form  and  the 
diet  must  be  confined  to  broths  and  egg  albumen. 

It  is  customary  to  apply  a  cotton-batting  jacket     This  is  to  be 
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commended.  Poultices  arc  not  to  be  employed  except  in  the  in- 
stance of  pleuritic  complications,  when  they  may  be  applied  over 
the  seat  of  pain.  A  small  flaxseed  meal  poultice  may  be  slipped 
under  the  cotton  jacket. 

Bathing  in  the  form  of  spMDnging  with  warm  or  tepid  water  should 
be  employed  throughout  the  course  of  the  disease.  It  relieves 
irritability  and  tends  to  reduce  the  temperature.  The  water  should 
be  lukewarm.  In  case  the  temperature  runs  high  and  internal 
remedies  and  sponging  do  not  reduce  it,  a  wet  pack  may  be  em- 
ployed with  i^ood  results,  beginning  with  a  temperature  sufficiently 
warm  to  be  agreeable  and  reducing  gradually  to  80°  F.  When 
there  are  cerebral  symptoms  either  with  or  without  high  tempera- 
ture, the  wet  pack  or  cool  sponging  often  prove  of  great  benefit. 
Some  physicians  prefer  a  bath. 

Ice  appHcations  have  been  highly  indorsed,  especially  by  the 
Germans  and  by  some  English  observers.  It  is  claimed  that  they 
keep  down  the  inflammatory  process  and  relieve  the  pleuritic  pains. 
The  ice  should  be  applied  in  soft  rubber  bags  and  the  surface  of 
the  skin  protected  by  a  layer  of  flannel, 

Dyspncea  is  a  condition  which  often  calls  for  especial  attention. 
In  milder  forms  relief  maybe  obtained  to  a  certain  degree  by  gently 
massaging  the  chest  with  warm  olive  oil  or  vaseline  mixed  with 
spirits  of  turpentine.  In  severe  cases  the  bronchial  tubes  fill 
with  mucus,  the  skin  becomes  cyanosed  and  respiratory  failure 
threatens.  This  is  mo/e  likely  to  occur  in  those  cases  in  which 
bronchitic  symptoms  predominate.  There  is  not  only  obstruction 
in  the  smaller  tubes,  but  the  excessive  accumulation  leads  to  col- 
lapse of  the  lobules.  In  this  emergency  active  measures  are  indi- 
cated to  arouse  the  patient  and  to  excite  the  expulsion  of  the 
mucus.  Alternate  douches  of  hot  and  cold  water  projected  on  the 
nuch^  have  proved  of  value.  Hyperdermic  injections  of  ether 
may  also  be  tried. 

Inhalations  of  oxygen  are  advisable  and  should  be  employed  witli 
the  onset  of  cyanosis.  The  heart,  it  is  needless  to  emphasize,  re- 
quires careful  watching  and  any  tendency  to  failure  should  be  met 
with  brandy  or  whiskey  and  strychnine. 

AconitufN, — When  there  is  arterial  excitement^  high  fever  and 
restlessness  this  is  the  first  remedy  in  the  early  stages. 
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respiration  being  diaphragmatic.  Many  of  such  patients  live  for  an 
indefinite  period,  manifesting  nothing  more  than  somewhat  la- 
bored respiration,  but  if  subjected  to  great  physical  effort  they  suf- 
fer from  ver>f  urgent  dyspnoea  and  should  they  become  victims  of 
broncho-pneumonia  death  usually  results.  The  physical  signs  in 
such  cases  are  those  of  emphysematous  areas  in  association  with 
compression.  There  will  also  be  evidences  of  enlargement  of  the 
right  ventricle  with  dilatation. 

Prognosis.^ In  congenital  pulmonary  collapse  the  severit>''  of 
the  case  will   be  indicated  by  the  degree   of  cyanosis.     In  caseS| 
where  it  is  very  marked,  death  usually  takes  place  a  few  days  after ' 
birth.     In  other  instances  the  child   may  live  several   weeks  or 
longer  and  finally  succumb. 

In  non-congenital  cases,  if  the  area  of  the  lung  involved  is  lim- 
ited, it  is  not  usually  serious,  but  when  extensive  it  is  most  always 
fatal.  The  fact  that  the  affection,  grave  in  itself,  is  usually  engrafted 
upon  a  primary  disease,  also  gra%'e.  such  as  broncho-pneumonia, 
sufficiently  explains  the  condition.  It  is  ver}'  fatal  when  arising  as 
a  complication  with  whooping-cough.  With  pleurisy  and  pericar-' 
dial  effusion  it  is  also  very  grave.  In  short,  extensive  collapse  of 
the  lungs  always  lends  an  exceeding  unfavorable  aspect  to  all  con- 
ditions, both  acute  and  chronic,  with  which  it  is  associated. 

Treatment. — In  newly  born  children  with  collapse  of  the  lungs, 
any  mucus  or  meconium  within  reach,  obstructing  the  air-passages, 
should  be  removed.  Bathing  at  a  temperature  of  loo^  K.  with  thor- 
ough massage  and  sprinkling  the  chest  with  cold  water  may  be 
employed  with  benefit  in  some  instances.  After  removal  from  the 
bath  the  infant  should  be  wrapped  in  cotton  batting.  Closing  the 
infant's  nose  and  blowing  into  the  mouth  is  another  measure  to 
inflate  the  lungs. 

In  non-congenital  cases  the  treatment  varies  according  to  the  pri- 
mar>'  condition.  In  acute  lesions  liable  to  be  attended  with  pulmo- 
nary collapse,  or  where  from  the  nature  of  the  case  there  is  reason 
to  apprehend  it,  the  patient  should  be  instructed  to  practice  full  in- 
spirations at  intervals.  His  position  should  be  changed  frequently. 
The  application  of  cold  water  to  the  back  of  the  neck,  pouring  it  on 
in  a  stream,  is  a  measure  which  has  received  indorsement  as  a  pre- 
ventive.    It  may  also  be  employed  as  a  remedial  agent  when  the. 
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with  nutritious  and  strengthening  diet,  and  constitutional  and  tonic 
remedies.  In  ever>'  instance  the  patient  should  be  kept  under  su- 
pervision until  all  traces  of  the  disease  have  disappeared  and  the 
lungs  have  entirely  cleared. 

ATELECTASIS. 


SvNONVMS. — Collapse  of  the  Lungs,  Apneumatosts. 


Atelectasis  [hrsXr,-.^  imperfect ;  e«ra/Te?^  expansion)  is  an  absence 
or  removal  of  air  from  the  air-cells  attended  witli  collapse  of  their 
walls. 

-ffltiology.-'It  may  be  cither  congenital  or  acquired.  In  both 
instances  it  is  a  sccondar)-  condition. 

The  congenital  variety  is  the  most  frequent.  It  arises  from  the 
imperfect  establishment  of  the  function  of  respiration  in  the  new- 
born and  may  occur  as  the  result  of  the  following  conditions  :  (l) 
Obstruction  of  the  air-passage  by  mucus,  meconium  or  enlarged 
bronchial  glands.  (2)  Congenital  weakness  of  the  thorax.  (3) 
Struma,  rachitis  or  syphilis.  (4)  Defective  action  of  the  diaphragm. 
(5)  Pressure  on  the  brain  from  cerebral  hfemorrhage  whereby  the 
lungs  are  prevented  from  expanding. 

The  acquired  form  occurs  in  a  variety  of  conditions,  viz. :  (i) 
Obstruction  by  viscid  mucus  in  bronchitis  and  bronchial  pneumo- 
nia, especially  in  children  with  weak  constitutions,  whooping-cough 
and  extension  of  diphtheria  into  the  bronchi.  The  process  consists 
of  a  more  or  less  absolute  occlusion  of  the  smaller  bronchi  with 
mucus,  pus  and  the  products  of  inflammation.  In  the  case  of  dipth- 
theria  the  membrane  rs  the  obstructing  body.  (2)  Direct  pressure 
upon  the  lungs.  This  may  occur  from  pressure  of  pleural  effusions, 
hydrothorax,  pneumothorax,  pericardial  effusion >  aneurysm  of  the 
aorta  and  neoplasms,  very  extensive  hypertrophy  of  the  heart  and 
an  excessive  degree  of  meteorism  or  ascites  which  presses  upward 
on  the  diaphragm  and  compresses  the  lower  portions  of  the  lungs. 
(3)  Conditions  which  impair  the  respiratory  function,  such  as  cer- 
tain cerebral  diseases,  weakness  of  old  age,  or  that  of  prolonged 
fevers,  or  great  weakness  from  any  cause.  (4)  Deformities  of  the 
chest  In  extreme  kyphoscoliosis  the  lung  may  be  compressed 
and  a  condition  of  true  collapse  result,  especially  if  the  condition 
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respiration  being  diaphragmatic.  Many  of  such  patients  live  for  an 
indefinite  period,  manifesting  nothing  more  than  somewhat  la- 
bored respiration,  but  if  subjected  to  great  physical  effort  they  suf- 
fer from  very  urgent  dyspncta  and  should  they  become  victims  of 
broncho-pneumonia  death  usually  results.  The  physical  signs  in 
such  cases  are  those  of  emphysematous  areas  in  association  with 
compression.  There  will  also  be  cv  idences  of  enlargement  of  the 
right  ventricle  with  dilatation. 

Prognosis. — In  congenital  pulmonary  collapse  the  scverit>'  of 
the  case  will  be  indicated  by  the  degree  of  cyanosis.  In  cases 
where  it  is  very  marked,  death  usually  takes  place  a  few  days  after 
birth.  In  other  instances  the  child  may  live  several  weeks  or 
longer  and  finally  succumb. 

In  non-congenital  cases,  if  the  area  of  the  lung  involved  is  lim- 
ited, it  is  not  usually  serious,  but  when  extensive  it  is  most  always 
fatal.  The  fact  that  the  affection,  grave  in  itself,  is  usually  engrafted 
upon  a  primary  disease,  also  grave,  such  as  broncho-pneumonia, 
sufftciently  explains  the  condition.  It  is  very  fatal  %vhen  arising  as 
a  complication  with  whooping-cough.  With  pleurisy  and  pericar- 
dial effusion  it  is  also  very  grave.  In  short,  extensive  collapse  of 
the  lungs  always  lends  an  exceeding  unfavorable  aspect  to  all  con- 
ditions, both  acute  and  chronic,  with  which  it  is  associated* 

Treatment. — In  newly  born  children  with  collapse  of  the  lungs» 
any  mucus  or  meconium  within  reach,  obstructing  the  air-passages, 
should  be  removed.  Bathing  at  a  temperature  of  loo'^  F.  with  thor- 
ough massage  and  sprinkling  the  chest  with  cold  water  may  be 
employed  with  benefit  in  some  instances.  After  removal  from  the 
bath  the  infant  should  be  wrapped  in  cotton  batting.  Closing  the 
infant's  nose  and  blowing  into  the  mouth  is  another  measure  to 
inflate  the  lungs. 

In  non-congenital  cases  the  treatment  varies  according  to  the  pri- 
mar>'  condition.  In  acute  lesions  liable  to  be  attended  with  pulmo- 
nary collapse,  or  where  from  the  nature  of  the  case  there  is  reason 
to  apprehend  it,  the  patient  should  be  instructed  to  practice  full  in- 
spirations at  intervals.  His  position  should  be  changed  frequently. 
The  application  of  cold  water  to  the  back  of  the  neck,  pouring  it  on 
in  a  stream,  is  a  measure  which  has  received  indorsement  as  a  pre- 
ventive.    It  may  also  be  employed  as  a  remedial  agent  when  the 
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In  congenital  pulmonary  collapse  the  high  pulmonarj'  blood- 
pressure  may  cause  the  ductus  arteriosus  and  the  foramen  ovale  to 
remain  patent.  In  non-congenital  forms  there  may  be  dilatation  or 
hypertrophy  of  the  right  ventricle. 

Symptoms. — The  symptoms  in  the  new-born  are  rapid  super- 
ficial breathing,  a  feeble  whining  cry,  drowsiness,  lividity,  coldness 
of  the  extremities,  muscular  twitchings  and  convulsions.  There 
may  be  congenital  anomalies  of  the  circulatory  organs  in  asso- 
ciation. 

In  non-congenital  or  acquired  forms  the  symptoms  appear  sec- 
ondarily to  some  primary  condition  and  are  clinically  more  or  less 
obscured  by  the  latter.  In  bronchitis  and  broncho-pneumonia,  es- 
pecially when  they  occur  in  feeble  children  and  the  aged,  collapse 
of  the  lungs  is  most  frequent,  but  if  slight  may  not  be  observed. 
In  cases  where  it  is  extensive  the  symptoms  are  grave.  The 
respirations  suddenly  increase  in  rate,  at  the  same  time  becoming 
labored,  respiratory  effort  being  carried  on  by  the  superior  and  an- 
terior portions  of  the  chest.  The  pulse  becomes  small,  feeble  and 
rapid  and  the  surface  cold,  especially  that  of  the  extremities.  The 
patient  gradually  becomes  cyanosed  and  falls  into  unconsciousness. 

Physical  Signs. — InspecUon,  when  a  considerable  portion  of  the 
lower  lobe  is  involved  posteriorly,  as  is  frequently  the  case,  dis- 
closes falling  in  during  inspiration  of  the  supra-  and  infra-clavicular 
spaces  and  of  the  lower  portion  of  the  chest.  This  is  due  partly  to 
atmospheric  pressure  and  partly  to  the  action  of  the  diaphragm. 
Pel /pat  ion  may  be  negative  ;  in  extensive  cases  fremitus  is  de- 
creased. 

Percussion  shows  dulness  if  the  areas  involved  are  extensive. 
Localized  areas  of  emphysema  may  mark  the  situation  when  the 
collapsed  areas  are  small  and  give  localized  semi-tympanitic  re- 
sonance. 

Auscultation  shows  in  the  part  involved  diminution  or  absence  of 
the  normal  vesicular  murmur  which  is  displaced  by  bronchial 
breathing.  The  signs  of  the  lesions  with  which  atelectasis  is  asso- 
ciated are  also  to  be  taken  into  consideration,  the  most  constant 
being  the  subcrepitant  rales  of  broncho-pneumonia. 

In  aplasia  of  the  lung  with  kyphoskoliosis,  lung  expansion,  on 
account  of  the  fixed  twisted  condition  of  the  chest,  is  confined, 
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reispi ration  being  diaphragmatic.  Many  of  such  patients  live  for  an 
indefinite  period^  manifesting  nothing  more  than  somewhat  la- 
bored respiration,  but  if  subjected  to  great  physical  eflbrt  they  suf- 
fer from  vcr}'  urgent  dyspncea  and  should  they  become  victims  of 
broncho*pneumonia  death  usually  results.  The  physical  signs  in 
such  cases  are  those  of  emphysematous  areas  in  association  with 
compression.  There  will  also  be  evidences  of  enlargement  of  the 
right  ventricle  with  dilatation. 

Prognosis.^ln  congenital  pulmonary  collapse  the  severity 
the  case  will   be  indicated  by  the  degree   of  cyanosis.     In  cases 
where  it  is  verj'  marked,  death  usually  takes  place  a  few  days  after 
birth.      In   other  instances  the   child   may   live  several   weeks  o 
longer  and  finally  succumb. 

In  non-congenital  cases,  if  the  area  of  the  lung  involved  is  lim- 
ited, it  is  not  usually  serious,  but  when  extensive  it  is  most  alwa>'s 
fatal.  The  fact  that  the  affection,  grave  in  itself,  is  usually  engrafted 
upon  a  primary  disease,  also  grave,  such  as  broncho-pneumonia,, 
sufficiently  explains  the  condition.  It  is  very  fatal  when  arising  as 
a  complication  with  whooping-cough.  With  pleurisy  and  pericar- 
dial effusion  it  is  also  very  grave.  In  short,  extensive  collapse 
the  lungs  always  lends  an  exceeding  unfavorable  aspect  to  all  con- 
ditions, both  acute  and  chronic,  with  which  it  is  associated. 

Treatment. — In  newly  born  children  with  collapse  of  the  lungs, 
any  mucus  or  meconium  within  reach,  obstructing  the  air-passages, 
should  be  removed.  Bathing  at  a  temperature  of  100°  F.  with  thor- 
ough massage  and  spriokhng  the  chest  with  cold  water  may  be 
employed  with  benefit  in  some  instances.  After  removal  from  tb 
bath  the  infant  should  be  wrapped  in  cotton  batting.  Closing  the 
infant  s  nose  and  blowing  into  the  mouth  is  another  measure  to 
inflate  the  lungs. 

In  non-congenital  cases  the  treatment  varies  according  to  the  pri- 
mary condition.  In  acute  lesions  liable  to  be  attended  with  pulmo* 
nary  collapse,  or  where  from  the  nature  of  the  case  there  is  reason 
to  apprehend  it,  the  patient  should  be  instructed  to  practice  full  in- 
spirations at  inten^als.  His  position  should  be  changed  frequently. 
The  application  of  cold  water  to  the  back  of  the  neck,  pouring  it  on 
in  a  stream,  is  a  measure  which  has  received  indorsement  as  a  pre- 
ventive.     It  may  also  be  employed  as  a  remedial  agent  when  the, 
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condition  already  exists.  Inhalation  of  oxygen  and  of  compressed 
air  are  of  service.  Stimulants  and  stimulating  nutrition  are  gener- 
ally always  indicated.     Strychnine  often  proves  useful. 

CROUPOUS  PNEUMONIA. 

Synonyms. — Fiuittftonitis,  Lobar  Fnaimonia,  Inflammation  of  the 
Lufigs^  Fibrinous  Fneitmonia,  Lung  Fever, 

Pneumonia  is  an  acute  infection  associated  with  the  diplococcus 
pneumoniae  or  micrococus  lanceolatus  of  Friinkel  and  character- 
ized by  inflammation  of  the  lun^s  with  croupous  exudation  into  the 
air-cells  and  small  bronchi,  fever  and  termination  by  crisis  from  the 
fifth  to  the  tenth  day. 

It  is  evident  that  what  is  now  known  as  pneumonia  was  recog- 
nized by  Hippocrates  (B.  C.  460—387)  and  others  who  described  it 
as  peri-pneumonia  or  pleuritis,  but  the  ancient  writers  and  thcjse 
who  followed  up  to  the  time  of  Laenncc  (18 19)  made  no  distinc- 
tion between  pleurisy  and  pneumonia.  I^^eiincc  was  the  first  to 
clearly  differentiate  between  the  two  conditions,  at  the  same  time 
recognizing  the  three  stages  of  the  disease  as  now  held.  This  great 
achievement  of  Laennec  naturally  paved  the  way  for  future  addi- 
tional advance  in  the  pathology  and  diagnosis  of  pneumonia.  Roki- 
tansky  in  1S41  made  known  from  a  macroscopic  point  of  view  the 
nature  of  the  exudate.  Ziemssen  in  1858  followed  with  valuable 
data  in  re|,^ard  to  the  geographical  distribution  of  the  disease. 

etiology. — Pneumonia  is  very  generally  prevalent  and  while 
not  limited  to  any  particular  locality  it  is  of  more  frequent  occur- 
rence in  the  temperate  zone  and  in  certain  areas  within  the  same. 
It  has  been  stated  that  in  this  country  it  is  more  frequent  in  the 
Southern  than  in  the  Northern  States,  but,  according  to  the  Census 
Reports,  there  is  not  much  difference.  While  climate  in  itself  does 
not  appear  to  exert  any  great  amount  of  influence,  season  has  a 
decided  effect  as  the  disease  is  more  frequent  in  the  winter  and 
early  spring. 

Cold  in  itself  is  not  conducive  to  pneumonia,  and  in  northern 
cities  where  the  winters  are  evenly  cold  the  death-rate  from  pneu- 
monia is  low.  It  is  the  sudden  changes  in  temperature  from  cold 
to  comparative  mildness  and  the  reverse  w^hich  appear  to  furnish  the 
element  of  danger  and  which  favors  the  development  of  the  disease. 
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Pneumonia  is  not  limited  to  any  period  of  life,  but  there  are  cer- 
tain ages  which  seem  to  favor  its  development  In  the  very  young 
it  is  common.  According  to  Holt's  statistics,*  of  five  hundred  causes 
of  pneumonia  in  children,  i  5  per  cent,  were  in  their  first  year  ;  62 
per  cent,  from  the  second  to  the  sixtli  year  ;  2 1  per  cent,  from  the 
seventh  to  the  eleventh,  and  2  per  cent,  from  the  twelfth  to  the 
foyrteenth.  These  figures  show  that  the  disease  is  more  frequent 
up  to  the  sixth  year,  when  it  declines.  In  adult  life  there  does 
not  appear  any  age  in  which  it  is  more  prevalent,  but  the  question 
of  age  bears  strongly  on  the  prognosis,  being  more  unfavorable 
after  forty- five. 

Pneumonia  is  ntore  frequent  among  men  than  women,  probably 
because  the  former  are  more  exposed  to  its  ^etiological  influences. 
Debilitated  constitutions,  cachexias,  chronic  diseases,  such  as 
Bright's,  valvular  disease  of  the  heart,  and  notably  alcoholism, 
are  predisposing  causes.  Bad  hygiene  and  a  confined  indoor  life 
are  also  contributing  a:tiologicaI  influences.  A  strong  constitution, 
on  the  other  hand,  lessens  the  susceptibility,  although  the  robust 
often  succumb.  The  disease  is  more  prevalent  in  cities  than  in  the 
country,  as  naturally  follows  from  its  infectious  nature.  Previous 
attacks  undoubtedly  predispose,  as  shown  by  pneumonia  occurring 
several  times  in  the  same  person. 

p*xposure,  getting  wet  and  chilled,  and  consequent  **  catching 
cold  "  has.  since  the  recognition  of  pneumonia  as  a  disease  entity, 
been  regarded  as  the  active  cause.  Wliile  its  influence  in  this  re- 
spect is  undoubted,  it  does  not  act  in  the  way  it  was  formerly 
thought.  The  modern  view  holds  that  the  results  of  exposure  by 
lowering  the  vitality  and  congesting  the  mucous  membrane  of  the 
respiratory  tract  place  the  patient  in  a  condition  favorable  for  in- 
fection by  the  coccus.  As  the  effects  of  exposure  are  more  liable 
to  be  manifest  after  sudden  atmospheric  changes,  it  is  doubtless  for 
this  reason,  at  least  in  part,  that  the  disease  is  more  prevalent  in 
climates  where  these  conditions  are  prone  to  occur. 

Pneumonia  sometimes  appears  endemically  and  epidemically. 
Evidences  of  the  first  characteristic  are  afforded  by  apparent  spo- 
radic outbreaks  in  certain  localities,  as,  for  example,  in  a  building 
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where  a  number  of  cases  of  severe  type  appears  at  the  same  time 
or  in  rapid  succession.  Such  conditions  may  be  attributed  to  bad 
hyj^iene  which  favors  the  propagation  of  the  coccus  and  which 
places  the  patient  in  a  condition  of  feeble  resistance  to  its  power. 

The  epidemic  character  of  the  disease  is  manifested  by  its  spread 
throughout  a  whole  community,  scattered  cases  occurring  with  un- 
due frequency  at  certain  times  in  a  certain  town  or  suburban  locality. 
These  features,  together  with  its  tendency  to  run  a  definite  cycle, 
such  as  only  observed  in  other  infections,  and  the  disparity  which 
often  exists  between  the  local  lesion  and  the  grave  constitutional 
symptoms,  sugj^csted  the  infectious  nature  of  pneumonia  long  be- 
fore tlic  fact  was  clearly  determined, 

Bacteriologv.— In  1872  von  Jiirgensen  first  suggested  the  in- 
fectious nature  of  pneumonia. 

On  April  30,  i88i,  Pasteur  published  an  account  of  the  discov- 
er}' of  a  micro-organism  in  the  saliva  of  a  child  dead  from  hydro* 
phubia.  He  did  not,  however,  recognize  the  fact  that  this  was  in 
any  way  associated  with  pneumonia.  In  September  of  the  same 
year  Sternberg  inoculated  rabbits  with  his  own  saliva  and  isolated 
a  bacillus  known  as  the  "infection  of  sputum  septicaemia."  This 
organism  was  subsequently  shown  to  be  the  same  as  that  discov- 
ered by  Pasteur,  In  18S3  Friedlander  demonstrated  the  presence 
of  a  micro-organism  in  pneumonic  sputum  which  is  now  called 
the  pneumo-bacillus,  an  entirely  different  organism  from  that  of  Pas- 
teur and  Sternberg.  In  1884  the  coccus  discovered  by  Pasteur 
was  demonstrated  by  Frankel  to  be  intimately  connected  with  the 
causation  of  pneumonic  inflammation,  and  since  that  time  it  has 
been  associated  with  the  latter' s  name.  There  was  considerable 
confusion  at  first  in  regard  to  the  micro-organism  of  Frankel  and 
that  of  Fricdlander. 

The  micrococcus  lanceolat-us,  dtplococcus  pneumoniae  (Frankel), 
or  micrococcus  pneumoniae,  commonly  called  the  pneumococcus, 
although  that  term  is  also  applied  to  the  micro-organism  dis- 
covered by  Friedlander,  is  an  oval  or  conical  or  somewhat  lancc- 
shaped  organism  occurring  in  pairs  with  the  broad  ends  in  ap- 
position. It  varies  in  size  and  those  bodies  making  up  the  pairs 
are  not  always  of  the  same  size.  Its  presence  is  demonstrated  in 
cover-glass  preparations  with  the  usual  solutions  and  the  Gram 
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method.  It  is  encapsulated  when  in  the  body,  but  not  in  the  cul- 
tures outside  the  body.  When  stained  by  carbol-fushin  the  coccus 
becomes  intensely  red,  while  the  capsule  becomes  light  red.  It 
thrives  on  agar  and  bouillon,  but  not  on  gelatin.  Great  variation 
is  observed  in  its  virulence.  In  some  cases  no  effect  will  be  pro- 
duced by  inoculation  ;  in  others  a  more  or  less  extensive  purulent 
exudation  will  appear  at  the  point  of  inoculation.  Injection  into 
the  lung  itself  causes  pleurisy,  pericarditis  or  a  typical  croupous 
pneumonia.     Its  virulence  is  diminished  by  cultivation. 

This  coccus  is  found  in  the  exudation  of  the  lungs  in  nearly  all 
cases  (about  90  per  cent.)  of  genuine  lobar  or  croupous  pneumonia. 
It  is  also  found  in  broncho-pneumonia,  acute  peri-  and  endocarditis, 
acute  pleurisy,  empyema,  acute  purulent  meningitis  and  otitis  me- 
dia ;  less  frequently  m  synovitis,  peritonitis,  osteomyelitis  and  abscess 
formations.  In  croupous  and  broncho-pneumonia  it  is  present  in 
large  numbers,  It  is  also  occasionally  found  in  the  nose,  Eusta- 
chian tubes,  larynx  and  buccal  secretions  of  healthy  persons. 

Weichselbaum  in  an  examination  of  one  hundred  and  twenty 
cases  of  pneumonia  found  the  coccus  of  Frankel,  the  streptococci 
pneumoni.^,  a  coccus  similar  to  the  former,  but  occurring  frequently 
in  chains,  the  bacillus  pneumoniae  and  the  streptococcus. 

The  bacillus  of  Friedlander  i.s  an  entirely  different  organism.  It 
is  a  short,  oval  body  inclosed  in  a  capsule  which  usually  contains 
one  bacillus,  rarely  two  or  more.  It  is  anaerobic  and  non-motile. 
It  is  decolorized  by  the  Gram  method  and  when  treated  with  an 
aqueous  staining  solution  the  capsule  becomes  only  slightly  colored. 
The  organism  flourishes  on  agar  and  potato,  but  not  so  much  on 
gelatin.  It  still  remains  uncertain  whether  the  presence  of  the  ba- 
cillus of  Friedlander  in  the  alveoli  is  of  any  ^etiological  importance. 

The  means  by  which  the  micrococcus  lanceolatus  enters  the  or- 
ganism is  probably  by  inhalation.  Its  first  location  is  doubtless  in 
the  lungs,  thence  it  is  carried  to  non-distant  parts  of  the  circulation, 
such  as  the  pleura,  pericardium,  endocardium,  meninges,  etc.  The 
latter  are  only  in  rare  instances  invaded  independently  of  the  lungs. 
At  first  the  disturbance  caused  by  the  coccus  is  local,  but  it  is  very 
speedily  followed  by  general  symptoms.  Secondary  infection  from 
the  streptococci,  the  staphylococci  and  other  infectious  micro-organ- 
isms may  occur  in  various  organs. 


Fig,  41.— iVoupous  pneumonia.  Longiiudinal  section  of  lung»  ihe  lung  being  cut 
panly  through  and  the  parts  foldetl  back.  Upper  portion  in  a  condition  of  gray  hepati- 
uttiun,  lower,  re<i  hepatization. 
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Morbid  Anatomy*— The  pathological  changes  in  pneumonia 
are  positive  and  definite.  They  consist  of  an  inflammation  of  the 
lung  substance  characterized  by  a  croupous  exudation  into  the  air- 
cells.  Since  the  time  of  I^ennec  three  stages  have  been  recog- 
nized, namely,  engorgement,  red  hepatization  and  gray  hepatization. 

In  the  first  stage  the  color  of  the  lung  tissue  becomes  a  deeper 
red  and  its  substance  heavier  and  firmer.  It  pits  on  pressure,  but 
crepitates,  although  less  so  than  in  health,  and  floats  when  tlirown 
into  water.  The  air-cells  can  be  still  inflated  from  the  bronchus. 
On  section  bloody  serum  exudes  on  pressure.  Microscopic  ex- 
amination shows  the  capillaries  distended  and  tortuous,  the  alveoli 
more  or  less  filled  with  swollen  granular  epithelia,  detached  alveo- 
lar epithelia  and  red  and  white  blood-corpuscles.  There  is  also 
oedema  of  the  alveolar  walls.  Minute  haimorrhagic  points  are  seen 
scattered  through  the  interlobular  and  subpleural  tissues. 

The  second  stage,  or  that  of  red  hepatization,  is  characterized  by 
consolidation  of  the  affected  portion  of  the  lung  which  is  now  firm, 
solid  and  non-crepitant,  sinking  when  placed  in  water.  The  gen- 
eral appearance  of  the  lung  is  red,  but  often  it  is  mottled  gray 
¥^hen  an  entire  lobe  is  involved.  It  may  appear  enlarged,  showing 
the  indentations  of  the  ribs.  On  section  it ^v  ill  be  seen  that  the 
cause  of  the  consolidation  is  the  presence  of  an  exudation  into  the 
air-cells  and  finer  bronchi,  those  up  to  one-fifth  of  an  inch  in  diam- 
eter being  filled,  giving  the  lung  the  appearance  of  liver,  hence  the 
term  hepatization.  The  quantity  of  the  exudate  is  frequently 
large — sometimes  as  much  as  four  to  six  pounds  in  weight.  The 
red  color  is  due  to  the  intense  engorgement  of  the  blood-vessels 
and  the  number  of  red  blood-corpuscles  in  the  exudate.  Further 
examination  of  the  cut  surface  shows  it  to  be  coarsely  granular. 
This  is  due  to  the  masses  of  exudate  protruding  from  the  alveoli 
and  infundibula  which  are  rendered  more  prominent  on  account 
of  the  retraction  of  the  lung  substance  after  section.  This  feature 
shows  with  a  var>ang  degree  of  distinctness  depending  upon  the 
size  of  the  air-cells  which  vary  according  to  age,  being  about  o.  i 
mm.  in  diameter  in  infants,  0.  i  5  too.  16  mm.  in  adults  and  0.25  mm. 
in  old  age.  On  scraping  the  cut  surface  a  reddish-brown  liquid  con- 
taining a  mass  of  granulated  bodies  comes  away.  The  latter  are 
the  fibrinous  moulds  or  exudations  which  fill  the  alveoli. 
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Microscopic  examination  shows  the  exudation  to  be  made  up  of 
coagulated  fibrin  containing  in  its  meshes  red  blood-corpuscles, 
polynuclcar  leucocytes  and  alveolar  epithelia.  In  some  instances 
the  red  blood-cells  greatly  predominate,  while  in  others  the  epithe- 
lia are  found  almost  exclusively.  Cover-glass  preparations  will 
demonstrate  the  presence  of  micro-organisms,  as  mentioned,  viz., 
the  micrococcus  lanceolatus  of  Frankel,  the  bacillus  of  Friedlan- 
der  and  in  some  cases  the  streptococcus  and  staphylococcus. 

The  third  stage,  tJiat  of  gray  hepatization,  is  distinguished  in 
favorable  cases  by  the  comnieiicement  of  resolution  and  in  unfavor- 
able by  suppuration.  At  this  period  the  color  of  the  lung  becomes 
gray.  Its  substance  is  still  firm  and  liver-like,  with  increased 
weight.  On  section  it  is  seen  to  be  more  moist  than  in  the  previ- 
ous stage,  the  granules  less  distinct,  appearing  to  have  undergone 
liquefaction,  and  the  tissues  less  friable.  Microscopically  the 
change  in  color  is  found  to  be  due  to  the  presence  of  leucocytes  in 
the  alveolar  cells  and  the  destruction  of  ihc  red  blood-corpuscles. 
At  the  end  of  the  process  the  lung  is  filled  with  a  yellowish  fluid. 

The  duration  of  the  several  stages  is  difficult  to  determine.  The 
first  seldom  continues  after  the  second  day ;  the  second  is  probably 
present  for  from  four  to  eight  days  ;  the  third  for  a  period  \'arying 
from  a  few  days  to  a  week  or  more,  depending  upon  the  time  oc- 
cupied in  the  clearing  up  of  the  lung. 

The  several  stages  are  not  always  clearly  defined,  but  may  more 
or  less  merge  one  into  the  other  The  inflammatory  process  may 
involve  any  part  of  the  lung^  but  in  the  greater  proportion  of  cases 
it  begins  in  the  lower  lobes  posteriorly,  more  frequently  on  the 
right  side.  One  or  both  lungs  may  be  primarily  affected,  but  gen- 
erally only  one.  The  process  may  sometimes  begin  in  the  central 
portion  of  the  lungs  and  in  rare  instances  in  the  apex. 

Accompanying  the  pneumonic  process  there  is  always  more  or 
less  bronchitis  with  the  characteristic  pathological  changes  in  the 
bronchial  mucosa.  The  bronchial  glands  arc  cedematous.  con- 
gested, soft  and  pulpy.  The  pleura  over  the  affected  area  is 
always  involved  when  the  process  is  near  the  surface  and  in  many 
instances  there  is  an  exudation  giving  the  membrane  a  slightly 
cloudy  appearance.  In  some  cases  the  exudation  may  consist  of  a 
creamy  la>'cr.     There  may  also  be  some  serous  exudation. 
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Post-mortem  examination  of  the  heart  shows  the  left  side  empty 
and  the  right  side  distended  and  filled  with  firm  clots  which,  when 
withdrawn,  come  away  as  a  cast.  The  blood  in  the  pulmonary 
vessels  in  the  side  affected  may  show  evidence  of  a  thrombotic  tend- 
ency. The  lymphatics  are  filled  with  an  exudate  similar  to  that 
in  the  alveoli.  A  frequent  phenomenon  is  the  presence  of  the  so- 
called  fibrinous  casts  in  the  finer  and  terminal  bronchi.  These 
bodies,  first  discovered  by  Remak  in  1845.  consist  of  fibrin,  pus- 
cells  and  a  few  cylindrical  epithelia.  They  are  more  abundant  be- 
tween the  fourth  and  seventh  day,  although  they  may  occur  later 

The  characteristic  change  in  the  blood  is  leucocytosis  which  ap- 
pears cariy,  continues  during  the  course  of  the  disease,  and  disap- 
pears with  the  crisis.  The  leucocytes  vary  in  number  from  25,000 
to  35,000  on  an  average,  but  the  count  may  run  as  high  as  64,000 
per  cubic  centimeter.  There  is  an  increase  of  fibrin  which  becomes 
more  marked  as  the  disease  advances,  increasing  from  4  to  1000 
to  as  high  as  10  to  1000.     Coagulation  is  rapid, 

Polynuclear  corpuscles  are  abundant  at  first ;  later  the  eosino- 
philcs  increase.  The  red  blood-corpuscles  are  diminished,  but  un- 
dergo little  change.     Micro-organisms  are  not  often  found. 

The  presence  of  leucocytosis  is  of  important  significance.  It  first 
makes  its  appearance  at  the  time  of  the  chill  and  continues  through- 
out the  fastigium  and  falls  with  or  just  after  the  crisis.  It  remains 
in  delayed  resolution,  purulent  infiltration,  empyema  and  gangrene. 
In  mild  infection  the  leucocytosis  is  slight  ;  in  severe  it  is  decided. 
In  some  cases  of  sev^ere  infection  it  is  slight  or  absent.  These  al- 
most always  die. 

According  to  Miiller  the  resolution  of  the  fibrinous  exudation  is 
caused  by  the  action  of  a  ferment  in  tlie  he{>atized  area  induced  by 
the  large  mass  of  leucocytes  which  migrate  therebetween  the  stages 
of  red  and  gray  hepatization.  The  leucocytes  cause  an  add  reac- 
tion which  aids  in  the  dissolving  or  digestion  of  the  exudate. 

The  presence  of  the  pneumococci  in  the  endocardia!  inflammator)'' 
deposits  is  an  important  and  interesting  feature. 

Implication  of  the  cerebral  meninges  may  also  occur^  giving  rise 
to  meningitis,  the  inflammation  being  usually  cortical.  The  pneu- 
mococci are  also  present  in  this  condition.  The  parotid  glands 
may  likewise  show  the  pneumococci. 
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Examination  of  the  kidneys  discloses  swelling  of  the  paren- 
chyma. The  liver  is  enlarged,  showing  venous  engorgement  and 
cloudiness  of  the  cells.  The  spleen  is  flabby  and  likewise  enlarged. 
Croupous  exudation  may  in  rare  instances  be  found  in  the  colon, 
stomach  and  other  localities. 

Symptonis. — Pneumonia  generally  manife.sts  itself  with  clearly- 
defined  and  characteristic  symptoms,  but  in  a  certain  number  of 
cases  it  shows  more  or  less  marked  deviation  from  the  standard 
type. 

Prodroma  are  not  common,  but  they  may  appear  in  a  small 
number  of  cases,  consisting  of  malaise,  slight  bronchitis  or  **  cold." 

The  Typical  Form. — The  onset  is  sudden.  There  is  a  severe 
chill  which  may  continue  for  ten  or  fifteen  minutes  or  much  longer. 
If  the  temperature  should  be  taken  during  the  chill  it  would  be  seen 
that  the  fever  had  already  commenced.  After  the  chill  the  reaction 
occurs.  The  patient  complains  of  headache  and  general  pains,  the 
face  becomes  flushed,  the  respiration  accelerated  ;  there  is  a  dry 
cough,  sharp  lacinating  pain  in  the  side  and  the  pulse  is  full  and 
quick.  The  temperature  is  from  103*^  to  104^  F.,  but  as  a  rule  it  docs 
not  reach  its  maximum  until  the  second  or  third  day.  When  seen 
at  this  time  the  condition  of  the  patient  is  decidedly  characteristic. 
Me  lies  upon  his  back,  the  respiration  is  hurried  and  often  accom- 
panied by  an  expiratory  grunt,  while  the  alae  nasi  may  dilate  with 
each  inspiration.  The  cheeks  are  flushed,  sometimes  one  more  than 
the  other  and  the  expression  is  that  of  anxiety.  At  first  the  eyes  are- 
bright,  but  later  they  are  dull.  The  cough  is  soon  attended  with 
expectoration  which  may  be  blood-tinged  and  very  tenacious.  Ex- 
amination of  the  chest  will  reveal  the  physical  signs  of  the  disease. 
After  persisting  for  from  four  to  ten  days,  very  rarely  twelve,  the 
temixrrature  falls  and  the  patient,  after  a  period  of  great  distress  and 
suffering,  passes  into  a  condition  of  comparative  comfort.  Such  in 
brief  is  an  outline  of  the  typical  variety.  In  view  of  the  important 
significance  of  the  symptoms,  their  separate  consideration  is  pre- 
sented in  detail  as  follows  : 

T/if  ChilL — ^The  special  features  of  the  chill  are  its  suddenness 
and  severity.  In  a  small  proportion  of  atypical  cases  it  is  imper* 
fectly  developed  or  absent,  especially  in  the  pneumonia  of  the  aged, 
in  alcoholics  and  in  children.      In   rare  instances  there  may  be  a 
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series  of  chills,  the  symptoms  of  pneumonia  not  making  their  ap- 
pearance after  the  first  chilly  but  after  one  of  the  subsequent  chills. 
It  has  been  stated  by  some  writers  that  this  phenomenon  occurs  in 
patients  with  great  myocardial  weakness,  but  it  occurs  in  others  as 
well. 

The  Ftver, — ^The  temperature  rises  with  great  rapidity  in  most 
instances,  103°  to  104"^  F.  on  the  first  day.  On  the  second  or  third 
day  it  attains  its  acme  and  tends  to  remain  at  that  point.  There 
arc,  however,  morning  remissions,  usually  of  about  a  degree.  In 
some  cases  it  may  run  from  102°  to  103°  F.,  while  in  others  there 
may  be  hyperpyrexia.  On  the  fourth  or  fifth  day  there  is  fre- 
quently a  decided  fall  This  is  called  the  false  crisis  and  it  may 
be  looked  upon  as  a  favorable  sign.  The  temperature,  however, 
rises  again  and  continues  until  the  real  crisis.  The  pseudo-crisis 
may  sometimes  occur  on  the  third  day,  but  this  is  not  common. 
There  may  also  be  in  the  course  of  the  disease  a  fall  of  temperature 
on  the  seventh,  ninth  and  eleventh  day,  which  is  followed  by  a  rise, 
but  which  affords  a  certain  amount  of  relief  to  the  fever. 

In  elderly  persons,  children  and  alcoholics  the  temperature  may 
follow  a  much  lower  course.  Instances  of  afebrile  pneumonia  are 
on  record.  An  increase  of  fever  during  the  course  of  the  disease 
may  be  considered  as  due  to  additional  absorption  of  toxic  matters 
or  of  implication  of  a  new  area  of  the  lung.  If  there  is  renewal  01 
the  pain  the  latter  is  probable. 

If  the  fever  persists  after  the  twelfth  day,  complications  and 
sequela?  of  a  serious  nature  may  be  generally  looked  for,  namely, 
purulent  infiltration,  empyema,  typhoid  conditions,  abscess,  gan- 
grene and  tuberculosis. 

If  the  temperature  falls  to  normal  and  then  rises  to  101°  to 
102°  F.,  it  may  be  due  to  rapid  absorption  of  the  toxic  matter  from 
the  lungs.  Just  before  death  the  temperature  may  fall  rapidly  or 
there  may  be  an  ante-mortem  rise. 

The  Pjiise. — During  the  chill  the  pulse  is  small,  but  when  the 
fever  appears  it  is  full  and  bounding.  In  moderately  severe  active 
cases  it  is  from  one  hundred  to  one  hundred  and  sixteen.  A  pulse 
of  one  hundred  and  twenty-five  to  one  hundred  and  thirty  is  a  cause 
of  anxiety.  It  is  seldom  dicrotic.  Feebleness,  irregularity  and 
extreme  rapidity  are   unfavorable   indications.     In  some   cases  it 


Fic;.  43. — Tcropcraturt:  o(  a  ca*>c  of  crowpows  pneumonia,  s.bowing  exaggcoitd  pseudo- 
Crisis  on  the  fifth  day,  actual  crisis  on  the  eighlh.  '["lit;  initial  chill  occurred  the  day 
befttre  the  chart  \va^  commenced.      Palient,  male,  aged  24  years.      Flower  Hoi>pilah 


Flu.  44. — Temperature  chart  ol  a  case  of  croupcms  pneumonia.  Chart  commences 
Ion  ihe  second  day  of  illness.  Pseudo»crisis  on  the  third  day  with  fall  by  lysis.  Pa- 
jlieDt,  «  male,  aged  44  yeans.     Flower  Ftospital, 
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may  show  no  signs  of  weakness,  especially  in  the  strong  and 
robust.  While  a  most  important  element  in  prognosis  the  pulse 
alone  is  not  reliable. 

Respiration  and  Dyspnmu. — In  active  cases  it  is  fronn  thirty-five 
to  fort>'-five  per  minute,  with  a  pulse  of  one  hundred  and  ten  to 
one  hundred  and  twenty.  A  rate  of  fift>^  is  unfavorable,  though 
by  no  means  necessarily  so.  In  asthenic  cases  the  rate  of  respira- 
tion is  less  frequent  than  in  the  sthenic.  In  children  it  may  be 
greatly  accelerated,  even  eighty  or  more.  The  movements  of  the 
chest  are  superficial  or  limited.  When  there  is  pain  the  Umitation 
may  be  mostly  voluntary,  that  is,  the  respirations  are  restrained. 
Deep  inspiration  is  difficult,  and  when  pain  is  present  it  naturally 
aggravates. 

Expiration  may  be  attended  with  the  grunting-like  sound  as 
mentioned,  or  the  respirator)^  act  may  be  quiet  or  panting. 

In  many  instances  the  increased  rate  of  respiration  is  not  at- 
tended with  a  great  amount  of  oppression,  while  in  others  actual 
dyspncea  is  marked.  When  pain  is  excessive  it  is  an  active  factor. 
But  dyspnoea  occurs  independently  of  pain,  the  cause  being  some 
irritation  of  the  central  nervous  system  from  the  toxaemia.  It  may 
also  be  due  to  the  presence  of  extensive  bronchial  catarrh  and  to 
pulmonary  oedema.  In  cases  of  extensive  double  pneumonia  it 
may  arise  from  actual  loss  of  breathing  surface. 

Pain. — Pain  in  the  side  is  a  prominent,  but  not  always  constant, 
symptom.  It  may  appear  with  the  chill  or  just  after  or  later.  In 
many  instances  it  is  intense  and  each  respiration  is  attended  with  a 
knife-like  thrust.  Coughing  naturally  adds  to  its  intensity.  There 
may  be  several  areas  of  pain,  the  most  common  is  below  the  nipple 
on  the  aftected  side.  Sometimes  it  is  beneath  the  scapula  and  some- 
times it  is  referred  to  the  abdomen.  On  the  other  hand,  pain  may 
be  moderate  or  entirely  absent.  This  is  more  likely  to  occur  in 
asthenic  cases. 

Cough. — At  first  the  cough  is  dr>\  unless  there  has  been  some 
preceding  bronchitis.  After  the  first  twelve  hours  there  is  expec- 
toration ;  the  cough  now  becomes  vcr)'  frequent,  persistent  and 
harassing.  It  naturally  aggravates  the  pain  in  the  side.  In  aged 
persons,  young  children  and  alcoholics  it  may  be  absent  When 
the  crisis  appears  it  becomes  easier  and  the  expectoration  freer. 
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The  persistence  of  cough  after  convalescence  is  suggestive  of  some 
chronic  change  in  the  lung,  and  when  it  is  of  a  paroxysmal  nature 
and  of  great  intensity  it  points  to  the  possible  presence  of  a  pleural 
exudation. 

The  Sputum, — At  first  the  sputum  is  mucoid  and  glairy,  but  after 
t\venty-four  hours  it  becomes  tinged  with  blood.  A  marked  fea- 
ture is  its  tenacity.  It  will  cling  to  the  bottom  of  the  sputum  cup 
when  it  is  inverted.  The  bright  red  coloring  observed  at  first 
changes  to  a  pinkish  hue  or  a  delicate  rusty  color.  In  some  cases, 
especially  asthenic,  it  may  be  brownish,  the  so-called  prune-juice 
expectoration.  The  amount  is  variable,  being  from  one  or  tw^o  to 
ten  ounces  in  twenty-four  hours.  In  children  and  old  persons  it 
may  be  absent,  that  is,  none  is  expectorated.  The  presence,  how- 
ever, of  secretion  in  the  bronchial  tubes  is  recognized  and  there  may 
be  cough,  but  no  sputum  is  raised.  In  other  instances  it  may  be 
decidedly  hsemorrhagic.  This  is  an  unfavorable  sign.  Some  cases 
are  ushered  in  with  a  decided  hemorrhage  which  must  also  be  con- 
sidered unfavorable. 

Microscopic  examination  shows  the  sputum  to  consist  of  leuco- 
cytes, red  blood -corjiuscles  in  all  stages  of  degeneration,  mucous 
corpuscles  and  bronchial  and  alveolar  epithelial  cells.  Haematoidin 
crystals  are  sometimes  found.  Casts  of  the  alveoli  and  finer  bron- 
chi may  be  observed,  the  latter  visible  sometimes  to  the  naked  eye. 
Their  presence  in  the  rusty  or  pinkish  sputum  is  pathognomonic. 
The  rusty  sputum  alone  is  not  so,  as  it  may  occur  in  acute  miliary 
tuberculosis. 

The  Heart. — The  heart-sounds  are  usually  intensified.  During 
the  height  of  the  fever  bruits  are  ccimmon,  especially  in  children. 
The  possibility  of  endocarditis  should  be  remembered  in  examin- 
ing the  lieart. 

The  second  pulmonic  sound  is  accentuated.  This  is  an  important 
sign.  As  long  as  it  remains  it  shows  that  the  right  side  of  the  heart 
is  able  to  empty  itself  freely.  The  enfceblement  of  the  second  sound, 
on  the  other  hand,  indicates  failing  power  of  the  right  ventricle.  It 
is  accompanied  by  engorgement  of  the  right  side  of  the  heart  and 
increase  of  the  area  of  dulness  to  the  right  of  the  sternum,  the 
sounds  being  those  of  dilatation.  In  some  cases,  especially  among 
aged  and  debilitated  persons,  there  may  be  sudden  failure  of  the 
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heart  early  in  the  disease.  This,  however,  is  not  necessarily  fatal, 
as  the  patient  may  be  able  to  respond  to  the  administration  of  car- 
diac stimulants. 

iVcn'oi/s  Sj'tnptofns, — Headache  is  common.  It  may  be  severe, 
congestive  and  greatly  intensified  by  cough.  On  account  of  the 
pain  the  patient  may  dread  every  attack  of  coughing  and  will  some- 
times press  the  temples  with  both  hands.  Insomnia  is  a  frequent 
symptom,  but  not  more  so  than  in  other  febrile  affections.  In  many 
instances  it  is  caused  by  the  coughing  rather  than  by  nervous  dis- 
turbances. 

Ordinarily  the  mind  remains  clear,  but  delirium  may  occur.  Its 
presence  is  significant  of  meningeal  or  nephritic  complications.  It 
is  quite  common  in  alcoholics,  where  it  may  be  maniacal  followed 
by  coma.  In  such  cases  the  trite  condition  may  be  masked.  Deli- 
rium may  also  appear  during  defervescence. 

There  is  a  form  of  mental  aberration  which  in  rare  instances  oc- 
curs during  convalescence.  This  condition,  as  observed  by  the 
writer,  exists  for  a  few  days  when  there  is  a  return  to  the  normal. 
Other  observers  mention  a  more  prolonged  disturbance. 

The  Urine, — The  urine  is  generally  reddish,  of  high  specific 
gravity,  highly  acid  and  diminished  in  amount.  There  is  decrease 
or  absence  of  the  chlorides.  Their  reappearance  is  a  favorable 
sign,  therefore  tests  are  important  aids  to  prognosis.  They  may 
be  made  as  follows  :  Add  to  the  specimen  of  urine  a  few  drops 
of  nitric  acid,  next  add  a  similar  quantity  of  a  solution  of  nitrate 
of  silver,  a  white  clump-like  precipitate  forms.  The  precipitate 
thus  produced  will  be  dense  and  curdy,  if  the  normal  amount  of 
chlorides  are  present,  milky  if  lessened,  and  faint  \(  almost  or  en- 
tirely absent.  The  urea  and  uric  acid  are  usually  augmcnlLd  at  first, 
but  may  decrease  before  the  crisis,  to  increase  again  after  its  ap- 
pearance. There  is  usually  a  small  amount  of  albumin  which 
disappears  on  recovery.  Bile  may  sometimes  be  present,  also  casts 
denoting  a  commencing  nephritis, 

Gastro-lnhstinal  Symptoms. — Vomiting  is  not  uncommon  in  the 
early  stages,  especially  in  children.  There  may  also  be  a  marked 
icteric  hue.  In  some  cases  this  may  be  the  first  symptom.  The 
jaundice  is  generally  of  the  catarrhal  variety  and  the  cases  where  it 
is  present  are  usually  serious.     The  tongue  is  dry  and  coated  and, 
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if  a  typhoid  condition  develops,  is  like  that  of  typhoid  fever.  There 
is  no  desire  for  food.  The  bowels  are  generally  constipated,  but 
diarrha^a  may  sometimes  be  present.  Metcorism  may  occasion- 
ally be  a  distressing  and  grave  symptom. 

The  Skin, — ^Herpes  is  very  common.  Apparently  it  is  more 
prevalent  at  some  seasons  than  in  others.  Its  usual  scat  is  on  the 
lips,  but  it  may  also  appear  on  the  nose,  genitals  or  anus.  It  is 
said  to  be  a  favorable  sign,  but  its  real  significance  and  its  relation 
to  the  disease  is  not  known.  Perspirations  during  the  course  of  the 
disease  arc  common  and  when  excessive  \^\\^  to  weaken  the  patient. 
They  are  indicative  of  the  toxic  process.  At  the  crisis  they  may 
be  very  profuse.  The  cheeks  are  often  flushed.  Redness  of  one 
cheek  to  which  allusion  has  been  made  is  commonly  observed  on 
the  same  side  with  the  pneumonic  lung. 

i?//V/<7^/y.— Epistaxis  sometimes  occurs  without  relation  to  the 
height  of  the  fever  and  other  symptoms.  Except  in  the  case  af 
aged  and  feeble  persons,  and  w^hen  excessiv^e,  it  does  not  appear  to 
have  any  serious  significance. 

The  Crisis, — The  crisis  is  an  essential  feature  of  pneumonia.  It 
may  make  its  appearance  anywhere  from  the  fifth  to  the  twelfth  day. 
It  is  said  to  be  more  frequent  on  odd  days,  but  that  is  doubtful. 
The  usual  critical  day  is  the  seventh,  eighth  or  ninth.  In  rare  in- 
stances it  is  said  to  have  occurred  on  the  third  and  even  the  second 
day.  Its  appearance  marks  the  end  of  the  fever  and  amelioration 
of  symptoms.  The  falling  of  the  temperature  at  the  crisis  may 
occupy  from  six  to  forty-eight  hours,  that  is,  it  may  be  by  crisis 
(Figs,  42  and  43)  or  it  may  be  by  lysis  (Fig-  45).  Occasionally  it 
is  very  abrupt,  with  symptoms  of  collapse,  profuse  perspiration  and 
uri nation ^  vomiting,  diarrhoea  and  haemorrhage  from  the  mucous 
membranes.  In  a  fair  proportion  of  cases  the  fall  is  by  lysis  cover- 
ing a  period  of  several  days.  In  cases  when  the  temperature  per- 
sists until  the  twelfth  day,  this  is  usually  the  case. 

Physical  Signs. — Inspection,  as  far  as  thoracic  .symptoms  arc 
concerned,  does  not  reveal  important  phenomena.  The  patient 
reclines  on  the  back  or  affected  side,  well  supported  by  pillows. 
Orthopnci^a  is  not  common.  The  other  symptoms  which  are  ob- 
servable on  inspection  are  mostly  those  which  have  been  mentioned. 

In  the  earliest  period  of  the  disease  there  is  no  visible  change 
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in  the  movements  of  the  chest  walls.  Later  diminished  expansion 
is  observed  on  the  affected  side,  while  there  is  a  noticeable  compen- 
sator>'  increase  on  the  healthy  side.  The  accessory  muscles  of 
respiration  may  be  called  into  action  and  the  nostrils  may  dilate 
with  each  inspiration.  When  that  portion  of  the  upper  left  lobe  of 
the  lung  which  overlaps  the  heart  is  involved,  there  may  be  increase 
in  the  area  of  visible  cardiac  impulse. 

Palpation  confirms  the  change  of  the  movements  of  the  chest 
walls.  When  hepatization  has  taken  place»  there  is  increase  of 
vocal  fremitus  over  the  affected  area.  But  when  the  bronchi  are 
filled  with  thick  mucus^  or  in  massive  pneumonia  when  they  are 
occluded,  there  is  loss  of  fremitus.  Before  attempting  fremitus,  the 
'patient  should  be  asked  to  cough, 

Fcrcusskm  shows  valuable  signs.     In  the  first  stage  the  note  may 
be  hollow  or  slightly  tympanitic,  the  so-called  Skodiac  resonance.' 
This  qualit)'  is  due  to  the  relaxed  condition  of  the  lung  which  re* 
suits  from  the  engorgement,  the  walls  of  the  alveoli  losing  their 
normal  elasticity,  being  no  longer  firmly  stretched  as  in  health. 

In  the  second  stage  there  is  dulness.  The  quality  of  the  percus- 
sion-note, however,  varies  from  a  decidedly  flat  sound  to  one  sug- 
gestive of  tympany.  The  dulness  never  has  the  wooden  quality 
observable  in  effusion.  There  is  also  a  sense  of  resistance  experi- 
lenced  by  the  pleximeter  finger.  The  tympanitic  quality  in  this 
stage  is  due  to  the  fact  that  consolidation  is  incomplete  and  that  the 
condition  of  relaxation  of  lung  tissue  as  above  mentioned  exists.  In 
cases  where  the  consolidation  is  complete  the  vibration  of  air  in  the 
bronchi  is  said  to  be  the  cause  of  the  tympany.  Tympanitic  reso- 
nance is  also  heard  over  the  healthy  lung  adjacent  to  and  over  the 
consolidated  area  near  the  trachea  and  main  bronchi.  A  cracked-pot 
note  may  be  observed  when  areas  of  consolidation  are  in  close 
proximity  to  relaxed  lung  tissue.  An  occasional  change  is  Wint- 
rich's  sign  which  may  be  marked  in  pneumonia  of  the  upper  lobe. 
The  healthy  limg  gives  a  higher  resonant  note.  During  resolution 
the  normal  percussion-note  returns. 

In  the  beginning  of  the  last  stage  there  is  the  same  condition  of 
percussion-note  as  observed  in  the  second,  but  changes  at  once 
begin  and  the  normal  sound  tn  favorable  cases  returns. 

Ausadtation  reveals  the  most  essential  features  of  the  physical 
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signs  of  pneumonia*  In  the  earliest  periods  of  the  first  stage  the 
respiratory  sounds  are  harsh  and  feeble,  but  the  patient  is  seldom 
seen  at  this  time.  As  the  engorgement  becomes  greater  the  crepi- 
tant rale  is  produced.  This  is  the  characteristic  sign  of  inflamma- 
tor)^  engorgement  of  the  lungs.  It  denotes  the  first  period  of  in- 
flammatory action.  The  crepitant  rale  heard  at  the  end  of  inspira- 
tion gives  the  impression  of  the  bursting  of  ver>'  small  air-bybbles 
of  uniform  size.  It  is  probably  due  either  to  the  separation  of  the 
agglutinated  walls  of  the  alveoli  or  to  the  elTort  of  the  bronchioles  to 
empty  into  the  alveoli  through  a  tenacious  fluid  exudate.  The  lat- 
ter is  the  most  acceptable  explanation.  In  association  with  these 
signs  there  may  be  those  of  pleurisy  of  varying  degrees  of  intensity. 

As  the  air-cells  fill  with  the  croupous  exudate  the  crepitant  rale 
disappears,  the  second  stage  becomes  established  and  bronchial 
breathing  takes  its  place.  Bronchial  breathing  is  characteristic  of 
the  second  stage  of  pneumonia.  Bronchophony  is  also  audible.  In 
pneumonia  of  the  upper  lobes  and  anterior  surface  of  the  lung  it 
may  be  absent.  This  is  explained  as  due  to  incomplete  hepatiza- 
tion. A  high-pitched  and  well-marked  bronchophony  is  charac- 
teristic of  pneumonia. 

When  there  is  pleural  eflusion  the  signs  are  necessarily  obscured. 
Bronchophony  is  diminished  or  absent  below  the  level  of  the  effu- 
sion where  legophony  may  take  its  place, 

Thc  heart'sounds  are  transmitted  over  a  wider  area  as  the  result 
of  the  consolidation.  An  important  feature  is  accentuation  of  the 
pulmonic  second  sound,  a  natural  result  of  the  obstruction  arising 
in  the  pulmonary  circuit  from  the  pulmonary  engorgement.  A 
phenomenon  of  interest  is  the  occasional  presence  of  amphonic 
respiration.  This  may  be  observed  in  the  upper  portion  of  the 
lung  immediately  below  the  clavicle  and  is  usually  associated  with 
a  metallic  quality  of  the  percussion-note. 

As  the  third  stage  appears  the  signs  on  auscultation  observed  in 
the  previous  stages  disappear  in  a  retrogressive  order.  The  bron- 
chial breathing  gives  way  to  broncho-vesicular ;  subcrepitant  rales 
appear,  the  rale  redux,  characteristic  of  the  resolving  stage  of 
pneumonia.  These  gradually  disappear  and  the  normal  vesicular 
breatliing  returns  in  about  three  weeks. 

X-Ray  Diagnosis,  see  Part  VII, 
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Resolution. — Convalescence  is  usually  prompt  and  sequelae  in- 
frequent The  products  of  inflammation  disappear  partly  by  absorp- 
tion and  partly  by  expectoration  on  coughing.  The  time  occupied 
by  the  process  of  resolution  varies.  Sometimes  the  dulness  and 
tubular  breathing  disappear  in  a  week,  sometimes  it  takes  longer 
for  the  lung  to  completely  clear.  When  tliere  has  been  an  exten- 
sive pleurisy  a  certain  amount  of  dulness  may  persilt  from  thicken- 
ing of  the  pleura. 

Relapses. — The  recurrence  of  a  pneumonic  inflammation  after 
the  primary  attack  has  passed  the  critical  period  is  observed  in  rare 
instances.  This  phenomenon  is  more  likely  to  occur  between  the 
tenth  and  sixteenth  day. 

Delayed  Resolution. — After  the  crisis  has  passed  and  the  tem- 
perature has  been  normal  for  a  day  or  two  there  may  occasionally 
be  a  return  of  the  fever.  This  may  arise  simply  from  delayed  or 
anomalous  resolution,  or  it  may  be  the  precursor  of  some  terminal 
complication.  In  all  instances  it  is  always  a  source  of  anxiety. 
While  more  frequent  in  the  debilitated  and  infirm  it  is  also  observed 
in  those  who  have  previously  been  strong.  It  is  claimed  to  be 
more  common  in  pneumonia  of  the  apex.  There  are  several  types 
of  delayed  resolution  which  may  be  classified  under  three  general 
heads,  as  follows :  (1)  That  in  which  the  temperature  has  fallen  to 
normal  by  crisis,  yet  the  lung  clears  up  very  slowly,  sometimes 
three  weeks  or  more  elapsing  before  the  evidence  of  consolidation 
and  rales  disappear.  (2)  That  in  which  the  temperature  falls  by 
lysis,  yet  lingers  on  in  a  modified  degree,  accompanied  by  sweats 
and  quick  pulse.  This  condition  may  continue  for  several  weeks 
or  even  two  or  three  months  and  the  lung  yet  resolve.  (3)  That 
in  which  the  signs  of  consolidation  persist  to  a  marked  and  intense 
degree  and  the  fever,  although  having  fallen  by  lysis,  continues  to 
a  certain  extent.  The  tendency  of  this  type  is  to  secondary  lesions, 
such  as  fibroid  degeneration  of  the  lung.  In  all  forms  of  delayed 
resolution^ notwithstanding  the  favorable  termination  which  maybe 
looked  for  in  many  instances,  the  possibility  of  secondary  changes 
must  never  be  overlooked. 

Termination  in  Non-Resolution. — The  pathological  conditions 
which  may  occur  in  the  instances  of  non-resolution  in  pneumonia 
are  abscess  or  purulent  infiltration,  gangrene,  and,  as  mentioned. 
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fibroid  induration.     Pulmonary  tuberculosis  does  not  immediately 
follow  simple  croupous  pneumonia.     Those  cases  in  which  it  has 

apparently  resulted  have  been  tuberculous  from  the  beginning. 

Purulent  Infiltration  or  Abscess. — When  this  condition  fol- 
lows the  course  of  pneumonia  there  are  sweats,  sometimes  rigors, 
protracted  fever,  either  intermittent  or  remittent  in  character,  cough, 
muco-purulent  expectoration  and  general  symptoms  of  hectic.  There 
may  be  only  one  abscess  or  there  may  be  a  number.  Grisolle,  in 
twenty-nine  cases  collected  from  different  writers,  found  that  the  ab- 
scesses are  generally  near  the  surface  of  the  lung  and  except  in 
rare  instances  are  without  a  membrane. 

Gangrene. — This  grave  sequela  is  manifested  by  the  horribly 
offensive  odor  which  emanates  from  the  patient's  breath  and  sputum. 
It  is  attended  with  the  symptoms  of  sepsis  of  varying  degrees  of  in- 
tensity. Frequently  the  temperature  curve  does  not  run  high.  It 
is  observed  mostly  in  debilitated  and  broken-down  constitutions  and 
may  occur  with  or  without  abscess-formation.  It  is  generally  as- 
sociated with  the  saprophytic  bacteria.  The  diagnosis  can  be  made 
only  when  the  characteristic  symptoms  appear  after  those  of  pneu- 
monia. 

Clinical  Varieties. 

Variation  from  the  typical  pneumonia  may  appear  as  follows 

Apex  Pm'itmiUiia. — This  form  is  said  to  be  frequently  character- 
ized by  the  prominence  of  cerebral  and  asthenic  symptoms.  The 
cough  and  expectoration  may  be  less  marked  than  in  other  cases. 

Central  l^cumonia.^An  this  form  the  inflammatory  process 
commences  in  the  central  portion  of  the  lungs,  so  that  the  healthy 
lung  tissue  which  intervenes  obscures  the  true  condition.  The 
physiological  signs  may  thus  be  absent  for  several  days,  but  grad- 
ually they  appear.  Under  these  circumstances  errors  in  the  early 
diagnosis  of  the  disease  are  common. 

Double  Pneumonia.  — Pneumonia  of  both  lungs  presents  no  spe- 
cial features  other  than  a  more  grave  prognosis. 

Massive  Pneumonia, — This  is  a  rare  form  in  which  the  exudation 
fills  the  bronchi  as  well  as  the  air-cells.  The  usual  auscultatory 
signs  are  absent  and  the  lung  is  flat  as  in  pleural  effusion.  Moulds 
of  the  bronchi  may  be  expectorated  on  coughing. 
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Migratory  or  Creeping  Pneumonia. — In  this  variety,  as  tlie  term 
implies,  the  disease  is  progressive,  one  portion  of  the  lung  being  in- 
volved after  another. 

Pneumonia  in  Chiidren. — The  seat  of  lesion  is  more  frequent  in 
the  apex  of  the  lung  in  children  than  in  adults.  The  first  mani- 
festations, as  in  adults,  are  sudden.  In  many  instances  they  bear 
a  strong  resemblance  to  those  of  scarlet  fever.  There  is  high  fever, 
pain  in  the  affected  side  or  abdomen,  short  cough,  vomiting  and 
diarrhcea.  In  children  under  three  years  of  age  convulsions  are 
common  ;  over  that  age  they  are  rare.  The  convulsions  may  prove 
fatal  before  the  pneumonia  has  fully  developed.  Convulsions 
may  also  occur  during  the  course  of  the  disease.  They  may 
be  preceded  by  a  period  of  excitement  and  followed  by  coma. 
There  may  also  be  rigidity  and  retraction  of  the  neck.  The  re- 
semblance to  meningitis  is  marked  and  unless  care  is  exercised 
error  in  diagnosis  is  likely  to  be  made.  Delirium  is  not  uncommon 
and  usually  is  present  early,  especially  if  the  fever  is  high.  Sputum 
is  absent.  Abdominal  pain  and  retraction  of  the  abdomen  are  fre- 
quent symptoms.  The  pupils  may  be  contracted  or  dilated.  The 
patient  may  toss  and  roll  the  head  about ;  there  may  be  involuntary 
action  of  the  bladder  and  bowels ;  vomiting  is  common,  the  pulse 
rapid  and  respiration  greatly  accelerated,  sometimes  as  high  as 
eighty,  and  there  may  be  Cheyiie- Stokes  respiration. 

Pneumonia  in  the  Aged. — In  those  advanced  in  years  the  onset 
of  the  disease  is  frequently  insidious.  The  chill  is  often  absent  and 
the  physical  signs  slow  in  developing  and  ill-defined.  The  tem- 
perature may  not  run  high,  frequently  not  mounting  over  102*^  F. 
Expectoration  is  often  absent.  The  constitutional  symptoms  are 
characterized  by  great  prostration.  Respiration,  although  fre- 
quently panting,  is  not  .so  rapid  as  in  younger  persons,  the  pulse- 
rate  is  also  lower,  often  below  100,  frequently  below  90.  The 
temperature  usually  falls  by  lysis.  Coma  may  occur  ;  it  may  suc- 
ceed delirium  and  precede  death. 

Pneumonia  in  Aicohoiic  Patients.— The  onset  may  be  either  insid- 
ious or  it  may  be  attended  with  symptoms  of  decided  virulence. 
In  the  first  instance  the  symptoms  are  masked,  being  mostly  those 
of  a  moderate  degree  of  fever.  In  the  latter  there  is  high  fever, 
cyanosis  and  early  dyspncea.     The  cases  observed  in  the  Metro- 
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politan  Hospital  have  usually  been  of  this  ty^pe.  The  not  infre- 
quent association  of  pneumonia  with  alcoholism  in  chronic  drinkers 
should  also  be  remembered  when  treating  such  cases. 

Typhoid  or  Asthenic  Pneunwnia,^^\vi  this  variety  the  symptoms, 
as  the  term  implies,  resemble  those  of  typhoid  fever.  The  toxic 
element  predominates,  sometimes  appearing  in  the  early  periods  of 
the  disease,  but  usually  at  the  termination  of  the  first  week.  The 
pulmonary  lesion  bears  no  relation  to  the  extent  of  the  toxsemia, 
as  the  former  may  be  limited,  while  the  latter  may  be  excessive. 
There  is  a  dry,  brown  tongue^  delirium  or  stupor  and  cough  with 
prune-juice  or  haemorrhagic  expectoration.  Gastro-intestinai  symp- 
toms are  present,  especially  diarrhcea  and  meteorism.  The  toxsemia 
is  doubtless  due  to  virulent  infection,  both  from  pneumococcus  of 
Frank  el  and  the  streptococcus  pyogenes. 

Bilious  Pneumonia, — ^In  this  form  the  chill  is  often  prolonged 
and  there  arc.  decided  symptoms  of  hepatic  derangement,  such  as 
jaundice,  nausea  and  vomiting.  These  symptoms  naturally  increase 
the  patient*s  distress  and  lend  a  more  serious  aspect  to  the  condi- 
tion. 

Epidemic  and  Endemic  Forms. — Allusion  has  been  made  to  these 
varieties,  examples  of  which  are  abundant  in  medical  literature. 
When  an  epidemic  typ^e  prevails  the  cases  are  usually  characterized 
by  certain  types  of  variations,  that  is,  they  may  show  tendencies  to 
the  predominance  of  the  virulence  of  toxemia,  to  typhoid  or  gastro- 
intestinal symptoms  or  to  complications  such  as  endocarditis. 

There  is  no  doubt  that  many  of  the  variations  in  the  course  of 
pneumonia  depend  upon  the  degree  of  virulence  of  the  specific 
micro-organism  and  upon  the  virulence  and  development  of  the 
streptococcus  pyogenes,  but  as  yet  we  must  acknowledge  that 
clinically  the  bacteriology  of  pneumonia  is  still  in  the  stage  of 
development. 

Ether  Fnenmonia. — This  is  simply  a  variety  of  aspiration  pneu- 
monia. 

Lanml^  Abortri*€  or  Ephemera/  Pneumonia, — Pneumonia  also  oc- 
curs in  mild  and  abortive  forms.  The  symptoms  consist  of  a  slight 
chill,  followed  by  fever,  with  local  signs  of  a  somewhat  indefinite 
character,  yet  suggestive  of  pneumonia.  There  is  cough  and  pos- 
sibly herpes.     The  symptoms  may  disappear  in  two  or  three  days^ 
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when  the  condition  is  called  abortive  pneumonia.  Sometimes  they 
disappear  in  twenty-four  hours,  when  it  is  called  ephemeral  pneu- 
monia. In  absence  of  post-mortem  demonstration,  such  cases  must 
always  be  open  to  question.  It  is  doubtful  whether  a  true  pneu- 
monic consolidation  does  occur.  Some  authors  speak  of  a  crisis 
on  the  first  or  second  day.  It  seems  to  the  writer  that  the  use  of 
the  term  is  misleading  under  these  conditions,  as  the  disease  is 
abortive  and  never  reaches  its  full  development. 

Secondary  Pneumonia. — As  a  secondary  affection  or  complication 
of  other  diseases  pneumonia  is  a  factor  of  frequent  occurrence  and 
of  grave  significance.  It  is  especially  liable  to  occur  in  association 
with  the  infections,  particularly  influenza,  typhoid  fever,  diphtheria 
and  measles. 

The  aetiology  of  secondary  pneumonia  is  not  clear.  It  is  re- 
garded by  some  as  the  result  of  infection  of  the  lung  by  the  pneu- 
mococci,  the  patient  having  been  put  in  a  condition  for  their  devel- 
opment by  the  previous  infectious  disease.  Others  maintain  that 
the  specific  cause  of  the  latter,  that  is.  the  bacteria,  have  the  power 
of  causing  acute  lobar  pneumonia.  Pulmonary  infection  by  the 
bacillus  coli  communis,  either  from  the  intestinal  or  genito-urinar>^ 
tract,  is  regarded  by  some  writers  as  simply  placing  the  patient  in  a 
condition  favorable  for  the  development  of  the  micrococcus  lance- 
olatus  of  Frankel.  The  pathological  changes  are  the  same  in 
character  as  in  the  other  forms,  but  the  areas  involved  are  more 
irregularly  distributed  and  the  congestion  surrounding  the  same  is 
not  infrequently  excessive.  On  section  of  the  lung  there  is  found 
a  mingling  of  croupous  and  broncho-pneumonia,  the  latter  being 
closely  situated  areas  giving  the  appearance  of  a  true  lobar  con- 
solidation.    The  surface  is  also  smooth,  but  not  so  dry. 

Microscopical  examination  shows  a  greater  abundance  of  the  cel- 
lular elements  in  the  exudate  and  less  of  the  fibrinous,  the  former 
infiltrating  the  alveolar  walls. 

Bacteriological  examination  reveals  the  micrococcus  lanceolatus, 
the  streptococcus  pyogenes,  the  staphylococcus  and  the  bacillus 
coli  communis. 

It  has  been  suggested  that  this  form  of  pneumonia  should  be 
recognized  as  a  definite  type  under  the  appellation  of  acute  cellular 
pneumonia  (Finkler). 
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The  clinical  manifestations  of  secondary  pneumonia  may  lack 
distinctive  features  and  the  condition  remains  latent  and  undefined. 
There  is  usually,  however,  some  elevation  of  temperature  and  in- 
crease in  the  rate  of  respiration.  In  some  instances,  on  the  other 
hand,  there  may  be  decided  symptoms  in  the  form  of  rigors,  marked 
increase  of  temperature  and  respiration,  pain,  cough  and  the  signs 
of  pulmonic  consolidation. 

Ttnninai  Fncutnonia. — This  form  might  well  be  considered  sec- 
ondary. It  occurs  usually  in  winter  in  i>ersons  with  chronic  tuber- 
culosis, Bright*s  disease,  diabetes  and  cardiac  insufficiency,  as  a  ter- 
mination of  these  affections  and  direct  cause  of  death.  There  may 
be  only  a  slight  elevation  of  temperature  and  increase  of  respira- 
tion. In  many  cases  the  condition  remains  unrecognized.  Physi- 
cal examination  would  reveal  the  signs  of  pulmonary'  consolidation, 
but  the  state  of  the  patient  being  that  of  in  ixtremis,  this  is  often 
omitted  and  the  condition  of  the  lungs  not  discovered  until  au^ 
topsy.  In  some  cases  abscess  or  gangrene  may  develop,  especially 
in  diabetes. 

Embolic  Pneumonia, — This  occurs  in  both  the  non-septic  and 
septic  forms.  These  conditions  are  discussed  under  the  heads  of 
Ha?morrhagic  Infarct  of  the  Lung  and  Pulmonary  Metastatic 
Abscess. 

Complications. 

The  most  important  complications  are  as  follows : 
P/cun'sj. — When  the  pneumonic  process  is  situated  near  the  sur- 
face of  the  lung  there  is  necessarily  more  or  less  pleuritic  inflam- 
mation which,  strictly  speaking,  is  part  of  the  affection  rather  than 
a  complication.  Aside  from  the  pain  to  which  it  gives  rise,  this 
condition  is  not  of  serious  significance,  resohdng  when  the  pneu- 
monia resolves.  There  are,  however,  cases  in  which  the  pleurisy 
predominates  and  when  the  term  pleuro-pneumonJa  best  expresses 
the  true  condition.  In  these  instances  the  exudation  may  be  sero- 
fibrinou.s  with  a  copious  effusion,  but  differs  from  the  ordinary 
acute  pleurisy  in  that  the  amount  of  fibrin  is  larger  and  sometimes 
found  in  thick,  tough,  curd-like  layers.  The  presence  of  pleurisy 
on  the  side  opposite  to  that  on  which  the  pneumonia  is  seated  is  an 
anomalous  condition  sometimes  encountered.  The  difficulties  of 
diagnosis  arc  apparent. 
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Bacteriological  examination  of  the  effusion  shows  the  presence 
of  the  pneumococci.  The  pleuritic  inftammation  may  result  in  em- 
pyema.  If  the  process  is  caused  by  the  streptococci  the  condition 
usually  terminates  fatally.  The  effusion  may  not  be  recognized 
during  the  height  of  the  pneumonic  fever,  but  after  the  disease  has 
run  its  course  and  the  fever  has  subsided,  if  then  a  rise  occurs  fol- 
lowed by  irregular  exacerbations  and  the  dulness  persists,  purulent 
effusion  may  be  suspected.  The  respiration  is  feeble  and  there  is 
absence  of  rales.  These  phenomena  may  be  observed  to  a  certain 
extent  in  pleural  thickening,  but  the  diagnosis  may  be  made  by  ex- 
ploration with  the  hypodermic  needle.  Later  dyspnoea  and  cya- 
nosis  may  develop. 

In  some  instances  pleurisy  appears  at  the  end  of  pneumonia 
as  a  terminal  complication.  Under  these  conditions  it  is  more 
serious. 

Pericardiiis. — This  is  more  common  in  pneumonia  of  the  left 
lung  and  in  double  pneumonia.  It  is  always  a  serious  complication, 
esjDecially  with  children,  where  it  is  more  frequent  than  with  adults 
and  more  often  fatal.  The  process  may  be  either  plastic  or  sero- 
fibrinous, although  usually  the  former.  The  condition  is  recognized 
by  the  friction  murmur,  although  there  may  be  difficulty  in  determin- 
ing the  same  when  that  portion  of  the  lung  which  overlies  the  peri- 
cardium is  involved  in  the  pneumonic  inflammation. 

Increased  difficulty  in  breathing,  small,  rapid  and  sometimes 
irregular  pulse  and  gradual  suppression  of  heart-sounds  will  appear 
when  pericardial  effusion  is  marked.  In  some  cases  the  effusion 
becomes  purulent. 

Notwithstanding  the  gravity  which  the  presence  of  pericarditis 
lends  to  pneumonia,  recovery  frequently  takes  place  even  in  the 
most  serious  cases. 

EnLiocariiitis.^Tht:  occurrence  of  endocarditis  with  pneumonia  is 
much  more  common  than  was  formerly  supposed.  The  presence 
of  the  pneumococcus  in  the  products  of  endocardia!  inflammation 
strongly  suggest  the  probability  that  these  organisms  infect  the  en- 
docardium as  well  as  the  lungs.  Their  exact  relation,  however,  to 
endocarditis  is  as  yet  undetermined.  The  left  side  of  the  heart  is 
generally  involved  in  preference  to  the  right. 

The  malignant  form  of  the  disease  is  rather  more  frequent  than 
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the  benign.  The  presence  of  an  old  endocarditis  is  obviously  a 
predisposing  element.  The  intensity  of  the  pneumonic  inflamma- 
tion is  not  necessarily  a  criterion  of  the  liability  of  the  complication 
of  the  endocardium. 

The  presence  of  pneumonic  endocarditis  is  often  not  recognized, 
partly  because  of  the  latency  and  obscurity  of  its  symptoms  and 
partly  because  of  the  preponderance  of  those  of  pneumonia.  In 
some  cases  the  symptoms  are  pronounced.  There  is  przecordial 
distress,  sometimes  slight,  dull  pain  and  the  presence  of  murmurs 
of  recent  formation,  and  rigors  and  sweats.  The  fever  is  pro- 
tracted, but  the  temperature  curve  may  not  be  excessively  high 
notwithstanding  the  evidences  of  sepsis.  Sometimes  embolic  proc- 
esses appear  in  the  course  of  the  disease,  especially  in  the  instance 
of  malignant  endocarditis  after  the  crisis.  Meningitis  is  not  infre- 
quently associated  witl^  these  cases  and  is  usually  the  cause  of  cere- 
bral symptoms  under  these  conditions. 

Jaundice. — The  association  of  jaundice  and  pneumonia  has  been 
th^  subject  of  discussion  and  variation  of  opinion.  Some  observers 
distinguish  between  an  icteroid  pneumonia  and  one  with  true  javm- 
dice.  There  does  not  seem  to  be,  however,  a  well-established 
connection  between  the  two  affections,  except  that  in  persons  sub- 
ject to  hepatic  derangements  and  excesses  in  drinking  bilious  symp- 
toms are  liable  to  appear. 

The  presence  of  jaundice  with  pneumonia  does  not  necessarily 
render  the  prognosis  unfavorable.  But  when  pneumonia  arises 
secondarily  to  jaundice,  that  is,  not  dependent  upon  the  diplo- 
coccus,  but  upon  other  bacteria^the  outlook  is  rnuch  more  unfavor* 
able.    Compare  Bilious  Pneumonia  and  Gaslrn- Intestinal  Symptoms. 

Myocarditis. — This  is  an  unusual  complication.  It  may  appear 
with  endocarditis. 

Mcmngiiis. — This  is  a  complication  of  much  gravity.  It  generally 
appears  during  the  height  of  the  fever  and  may  be  mistaken  for 
delirium.  In  some  cases  it  may  develop  later  when  it  ss  more 
readily  recognized.  Its  association  with  endocarditis  has  already 
been  mentioned. 

Arthritis, — The  presence  of  joint  inflammation  is  a  complication 
sometimes  encountered.  It  may  appear  before  the  pulmonic  pro- 
cess or  a  few  days  after.     In  the  recorded  cases  many  were  asso- 
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ciated  with  peri-  and  endocarditis  and  pleurisy.  Suppuration  of 
the  joints  was  common. 

Parotitis. — This  occasionally  occurs,  especially  when  there  are 
endocardial  complications. 

Otitis  Media. — May  sometimes  develop,  especially  in  children. 

Pneumonia  Associated  with  Other  Diseask^.^ — \\y  this  is  meant 
the  presence  of  pneumonia  with  other  affections,  not  of  secondary 
origin.  Malaria  is  mentioned  by  some  writers  and  a  type  called 
malarial  has  been  described,  but  the  claim  is  not  substantiated. 
Malaria,  however,  may  be  associated  with  pneumonia  and  greatly 
influence  its  course. 

Emphysema  favors  the  development  of  pneumonia  and  greatly 
adds  to  its  danger.  Chronic  nephritis  is  also  a  veiy  unfavorable 
factor.  The  presence  of  valvular  disease,  although  unfavorable,  is 
less  so. 

The  association  of  pneumonia  with  tuberculosis  may  occasionally 
be  obser\^ed.  Apart  from  that  form  of  pulmonary  tuberculosis 
called  galloping  or  pneumonic  tuberculosis,  an  acute  pneumonic  in- 
flammation may  occur  superimposed  upon  the  chronic  condition 
and  usually  end  fatally.  The  condition  is  attended  with  high  fever, 
dyspnoea,  flushed  face,  sweats,  and  sometimes  haemorrhages. 

DiagDOSls.^ — When  following  a  typical  course  there  is  probably 
no  disease  more  readily  recognized  than  croupous  pneumonia. 
The  sudden  onset  of  chill,  the  fever^  the  cough,  the  blood-tinged 
or  rusty  sputum,  the  quickened  respiration,  the  leucocytosis,  the 
crepitant  rale  in  the  first  stage  and  bronchial  breathing  in  the  second 
do  not  permit  of  error  in  diagnosis. 

When  pneumonia  begins  in  the  central  portion  of  the  lung  the 
physical  signs  may  be  late  in  developing,  and,  unless  care  is*  exer- 
cised, valuable  time  may  be  lost  before  the  real  danger  is  appre- 
ciated. In  pneumonia  of  the  apex  and  upper  lobe  the  characteristic 
symptoms  and  signs  may  likewise  be  slow  in  developing. 

In  children,  in  the  aged,  in  alcoholics,  and  in  its  secondary  mani- 
festations, pneumonia  is  frequently  difficult  to  recognize.  In  chil- 
dren the  cerebral  symptoms  which  so  frequently  accompany  the 
pneumonic  process  may  be  of  such  a  marked  degree  of  intensity 
H  that  the  affection  may  closely  simulate  meningitis.  Convulsions, 
H     coma  and  the  absence  of  expectoration  lend  additional  difficulties. 
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In  these  cases  a  careful  examination  of  the  lungs  will  constitute  the 
sole  means  of  differentiation. 

Among  elderly  persons  the  subtleness  of  the  onset  and  absence 
of  definite  symptoms  may  likewise  prove  a  source  of  error.  Here, 
again,  the  recognition  of  the  condition  will  rest  on  the  physical 
signs.  In  aged  persons  when  the  symptoms  of  bronchitis,  fever 
and  prostration  are  present,  even  when  the  physical  signs  are  indefi- 
nite, the  possibility  of  the  development  of  pneumonia  should  always 
be  borne  in  mind. 

Secondary  pneumonia  can  be  recognized  by  the  presence  of  rusty 
sputum  and  the  physical  signs.  When  these  are  absent  the  diag- 
nosis is  uncertain  and  difficult.  Sudden  rise  of  temperature  and 
increased  rapidity  of  respiration  and  pulse  in  the  course  of  such 
aflections  as  typhoid  and  other  infections  and  in  the  advanced  stages 
of  diabetes,  pulmonary  tuberculosis  and  chronic  nephritis,  suggest 
the  presence  of  pneumonia. 

Pleuriivy  with  effusion,  acute  tuberculosis^  broncho-pneumonia, 
typhoid  fever  and  pneumo-typhoid  also  lend  difficulties  to  the 
diagnosis  in  some  instances.  Pleurisy  with  eflTusion  is  more  likely 
to  prove  a  source  of  error  than  any  other  affection,  especially  in 
children  m  whom  in  both  pneumonia  and  pleurisy  there  may  be  bron- 
chial breathing  and  increased  tactile  fremitus.  But  in  pleurisy  the 
percuss  ion -note  is  usually  more  wooden  in  character  and  there  may 
be  aegophony.  These  signs^  however,  are  not  wholly  reliable.  In 
uncertain  cases  the  diagnosis  can  only  be  made  by  the  exploratory 
needle.  The  displacement  of  the  neighboring  organs,  namely;  the 
liver,  heart  and  spleen,  as  obser\'ed  in  pleurisy  with  effusion,  will 
assist  in  the  diagnosis.  At  the  same  time  it  should  not  be  forgotten 
that  such  displacements  are  often  absent. 

Pneumonia  is  scarcely  likely  to  be  confused  with  chronic  pul- 
monary tuberculosis,  but  in  regard  to  acute  pulmonic  tuberculosis 
it  is  another  matter.  A  chill  may  mark  the  onset  of  both,  but  is 
not  so  constant  a  symptom  as  in  pneumonia.  The  sputum  of  acute 
tuberculosis  is  more  likely  to  be  ha^morrhagic  and  the  temperature 
cur\'e  more  distinctly  that  of  tuberculosis,  but  neither  of  these 
symptoms  is  conclusive.  The  only  reliable  means  of  diagnosis  is 
a  microscopic  examination  of  the  sputum  to  determine  whether  the 
tubercle  bacillus  or  diplococcus  pneumoniae  is  present.    If  the  period 
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of  the  crisis  of  pneumonia  should  have  passed,  the  condition  of  the 
patient  at  that  time  will  prove  an  additional  source  of  diagnosis. 
■  When  pneumonia  is  situated  in  the  apex  of  the  lung  and  many 
of  its  characteristic  symptoms,  such  as  rusty  sputum,  bronchial 
breathing  and  marked  dulness,  arc  absent,  the  diagnosis  between  it 
and  acute  tuberculosis  is  extremely  difficult.  Especially  is  this  the 
case  when  the  temperature  curves  of  botli  are  similar.  The  diag- 
nosis in  such  cases  will  rest  mainly  upon  the  examination  of  the 
sputum.  Although  the  tubercle  bacilli  and  elastic  tissue  may  not 
be  found  until  late  in  the  development  of  the  acute  tubercular  pro- 
cess, the  history  will  always  furnish  a  valuable  aid  in  these  difficult 
cases. 

Croupous  pneumonia  can  always  be  readily  distinguished  from 
broncho-pneumonia  when  appearing  in  its  typical  form.  The  latter 
is  more  gradual  in  its  development.  The  physical  signs  show  bi- 
lateral involvement  of  the  lungs;  the  areas  of  consolidatton  are 
smaller  and  the  upper  lobe  is  more  generally  involved  than  in 
croupous  pneumonia.  There  are  also  the  rales  of  bronchitis,,  both 
fine  and  coarse,  and  absence  of  well-marked  tubular  breathing,  al- 
though this  may  develop  later.  There  is  likewise  usually  more 
dyspnoea  and  greater  rapidity  of  respiration  and  greater  cyanosis. 
The  sputum  is  seldom  blood  streaked  and  the  course  of  the  dis- 
ease is  prolonged  and  not  marked  by  crisis.  Broncho-pneumonia 
is  also  much  more  frequently  associated  secondarily  with  some 
other  disease,  such  as  measles. 

When  a  pneumonic  patient  falls  into  a  typhoid  state  and  is  seen 
for  the  first  time  in  that  condition,  the  diagnosis  is  difficult.  If  it  is 
possible  to  obtain  the  history  of  the  case,  a  differentiation  can  usu- 
ally be  readily  made,  but  sometimes  this  is  impossible,  especially  in 
hospital  practice.  Under  these  conditions  the  question  will  rest 
mainly  upon  the  Widal  and  diazo  tests. 

There  are  cases  which  with  aptness  have  been  called  pneu mo- 
typhoid,  that  is,  those  where  the  pneumonic  consolidation  is  ap- 
parently coincident  with  the  earlier  manifestations  of  typhoid  symp- 
toms. In  these  the  diagnosis  is  also  difficult  and  will  likewise  rest 
upon  the  Widal  and  diazo  tests. 

Fneumonia  is  sometimes  mistaken  for  appendicitis.  It  is  need- 
less to  say  that  a  proper  examination  removes  the  difficulties. 

33 
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In  all  cases  of  sudden  chill  the  chest  should  be  examined.  Sud- 
den chill  with  pain  in  the  side  always  suggests  pneumonia.  Al- 
though it  cannot  be  regarded  as  diagnostic,  as  the  same  symptoms 
may  be  observed  in  mastitis  and  in  pleurodynia.  In  all  instances 
it  is  important  that  all  portions  of  the  chest  should  be  included  in 
the  examination,  as  rales  are  frequently  first  heard  in  the  lateral  and 
axiOary  areas  in  pneumonia  of  the  lower  lobes. 

The  dififercntiation  between  pneumonia  and  pulmonary'  cedema, 
pulmonary  infarction,  hypostatic  congestion,  is  discussed  under 
those  subjects. 

Prognosis.— Of  all  acute  diseases  pneumonia  is  the  most  fre- 
quent cause  of  death,  and  of  all  diseases,  both  acute  and  chronic,  it 
is  the  second  only  to  tuberculosis  in  the  destruction  of  human  life. 
The  percentages  of  death  in  different  statistical  groups  show  marked 
variations,  ranging  all  the  way  from  6  to  40  per  cent.  This  wide 
divergence  is  explainable  in  part  to  the  difference  in  severity  of  tlie 
prevailing  types  of  the  disease  and  in  part  to  the  methods  of  treat- 
ment, for  there  is  no  doubt  that  the  large  doses  of  quinine,  morphine 
and  venesection  in  vogue  at  one  time  gave  results  vastly  inferior  to 
those  of  treatment  according  to  the  methods  of  the  new  school  of 
medicine.  It  is  said  that  the  disease  is  more  fatal  among  negroes 
than  among  white  races. 

Under  proper  care  the  majority  of  patients  recover,  yet  the  out- 
look in  every  case  of  croupous  pneumonia  is  always  grave  and  un- 
certain. The  influences  which  bear  strongly  upon  the  result  are  the 
virulence  of  the  toxicmia,  age,  previous  habits  of  life,  general  health, 
presence  of  complications  and  of  the  disea.se  to  which  the  pneumo- 
nic inflammation  is  secondary.  Toxemia  is  by  far  the  most  im- 
portant element.  In  the  majorit)^  of  cases  it  is  much  more  so  than 
the  amount  of  consolidation  and  the  pyrexia.  The  prostration,  ra- 
pidity of  respiration  and  heart  action  are  the  chief  indicators  of  the 
extent  of  the  toxic  elements.  It  should  be  recalled  in  this  connec- 
tion that  the  amount  of  lung  tissue  involved  bears  no  relation  to 
the  toxic  infection,  which  may  be  excessive  when  the  inflamed  area 
is  small  or  mild  when  it  is  extensive.  It  must  not,  however,  be  in- 
ferred that  the  extent  of  the  implicated  area  has  no  influence  on  the 
prognosis,  for  when  it  is  excessive  the  danger  to  life  is  greatly  in- 
creased. 
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Age  shows  its  influence  as  follows  :  In  early  childhood  and  old 
age  the  prognosis  is  especially  unfavorabJe.  Under  one  year  of 
age  it  is  more  fatal  than  two  or  three,  the  fatality  decreasing  as  the 
age  advances.  After  fifty  the  death-rate  again  advances,  and  at  sixty 
it  is  very  high.  Generally  speaking,  the  outlook  may  be  said  to  be 
much  more  favorable  in  the  young.  Habits  of  life  and  the  condi- 
tion of  the  general  health,  as  in  other  acute  affections,  must  always 
be  taken  into  consideration.  Persons  addicted  to  excesses  of  any 
kind,  es{>ecially  that  of  alcohol  and  high  living,  more  easily  fall  vic- 
tims. Likewise  those  who  in  addition  to  being  heavy  drinkers  have 
lived  poorly  both  as  to  food  and  hygiene.  Examples  of  the  latter  are 
frequent  in  public  hospitals  among  men  in  early  middle  life.  In 
short,  pneumonia  is  much  more  fatal  among  those  who  have  used  op 
x>r  abused,  so  to  speak,  their  reserve  forces  or  power  of  resistance. 

Complications  necessarily  add  to  the  danger.  With  meningitis 
it  is  generally  fatal ;  endocarditis,  while  very  grave,  is  not  neces- 
sarily fatal.  Pericarditis  is  also  serious^  especially  in  children  when 
it  is  often  the  cause  of  death. 

As  a  secondary  affection  pneumonia  in  the  greater  proportion  of 
cases  terminates  the  case. 

The  following  symptoms  are  unfavorable  :  A  persistency  of  high 
temperature,  104°  F.  and  over  ;  high  fever,  especially  in  the  morning, 
as,  for  example,  104^  F. ;  an  exacerbation  of  fever  on  the  fourth  day 
and  absence  of  the  pseudo-crisis  ;  a  pulse  of  over  120  ;  disturbances 
of  the  pulse  rhythm  ;  rapid  development  of  consolidation  ;  large 
quantities  of  frothy  expectoration  ;  h^emorrhagic  expectoration  ;  a 
respiratory  rate  of  50  or  more ;  a  rise  of  temperature  and  increased 
frequency  of  the  pulse  on  or  after  the  seventh  day  ;  continued  deli- 
rium ;  pneumococci  In  the  blood  and  offensive  sputum.  Cases 
beginning  with  gastro-inteslinal  symptoms  are  much  more  unfavor- 
able than  those  which  begin  with  a  chill.  The  amount  of  albumin 
appears  to  bear  a  direct  relation  to  the  prognosis. 

In  fatal  cases  the  majority  of  deaths  occur  during  the  stage  of 
red  hepatization  just  before  the  crisis  ;  a  few  occur  before.  Pneu- 
monia at  the  apex  is  considered  more  serious  than  that  of  the  lower 
lobes.  This  is  denied  by  Grisolle.  Pneumonia  of  the  right  lobe 
is  generally  thought  more  favorable  than  that  of  the  left,  because 
the  liability  of  pericardial  implication  by  extension  is  less. 
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be  viewed  impartially  from  all  sides.  lo  a  disease  which  is 
limited  and  which  may  terminate  naturally  by  crisis  as  early  as  the 
third  or  fourth  day,  and  again  which  diflfers  in  its  virulence  in  dif-l 
ferent  seasons,  it  is  manifestly  a  difficult  question  to  determine  the 
merits  of  any  one  line  of  treatment. 

The  fallowing  are  the  most  important  remedies. 

Vt'ratrum  viridc  is  of  primary  importance  in  the  earliest  stages 
when  there  is  high  temperature,  strong,  full  pulse,  marked  pulmo- 
nary engorgement  and  the  patient  is  inchiied  to  be  quiet  and  calm. 

The  dose  should  fall  short  of  the  depressant  action  of  the  drug. 
Hale  recommends  two  drops  of  the  tincture  ever\'^  half-hour  in 
urgent  cases.  The  writer  recommends  a  quarter  to  half  a  drrtp  in 
ordinary  cases  half- hourly  or  hourly. 

Aconittim  is  also  called  for  in  the  early  stages.  It  should  be  pre- 
ferred to  veratrum  viride  when  in  addition  to  the  presence  of  high 
fever  and  pu!monar>'  engorgement  there  is  great  restlessness  and 
anxiety,  sense  of  weight  about  the  chest,  hard,  full  pulse,  headache 
and  flushed  face.  It  is  best  suited  to  sthenic  cases  w^hen  a  high 
fever  follows  a  sharp,  well-defined  chill.  It  should  be  administered 
in  small  doses  of  the  tincture,  a  third  or  a  quarter  of  a  minim 
hourly  or  half-hourly. 

Bryonia  is  the  most  important  drug  in  the  second  stage  when  the 
restlessness  has  passed.  There  may,  however,  be  anxiety  due  to 
the  dyspncea.  The  presence  of  sharp,  cutting  pleuritic  pains  and 
pleural  complications  are  special  indications.  Scanty  expectoration, 
white-coated  tongue,  dryness  of  the  mouth,  thirst,  disordered  stom- 
ach, engorgement  of  the  liver,  constipation,  scant)'  urine,  hard,  tense 
pulse  are  important  indications. 

Bryonia  and  veratrum  viride  or  aconite  may  be  given  advanta- 
geously in  alternation  half-hourly  or  hourly, 

Ferrum  phasphoncum  is  a  favorite  remedy  among  many  practition-i 
ers  for  asthenic  cases  when  the  patient's  constitution  is  enfeebled 
from  any  cause.  Hence  in  the  aged,  debilitated  and  cachectic  it 
finds  its  sphere.  It  is  also  of  service  in  pneumonia  arising  secon- 
darily in  association  witli  infectious  diseases.  The  symptoms  which 
especially  indicate  its  administration  arc  mild  chill  and  less  pro- 
nounced and  rapid  rise  of  temperalure,  full,  soft  pulse,  rusty  or 
bloody  expectoration,  early  absence  of  nervous  excitement,  list- 
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lessness,  apathy  and  drowsiness.  Bronchial  comphcations  are  an 
additional  indication,  while  marked  pleurisy  is  a  contraindication. 
The  remedy  should  not  be  used  in  sthenic  cases. 

AnHmomum  tartaratum,  which  has  been  condemned  by  the  old 
school,  is  most  useful  when  administered  in  proper  doses  in  those 
cases  characterized  by  asthenia,  both  in  the  old  and  young,  bronchial 
complications  with  rattling  cough  and  loud  rales  in  the  large  tubes 
and  numerous  subcrepitant  rales,  the  presence  of  much  mucus,  but 
little  expectoration,  copious  cold  perspiration,  cyanosis,  prostration, 
great  anxiety,  restlessness  and  tendency  to  pulmonary  oedema. 
Cases  complicated  with  decided  bronchitis,  with  profuse  mucous 
secretion  and  inability  to  expectorate  and  consequent  embarrassment 
of  the  lungs  from  the  excessive  accumulation  of  mucus,  are  those  in 
which  this  remedy  is  especially  indicated.  Asthenic  cases  of  pneu- 
monia, those  secondary  to  influenza,  measles,  etc.,  are  usually  also 
benefited  by  tartar  emetic.  The  dose  should  be  two  grains  of  the 
second  decimal,  that  is,  one-fiftieth  of  a  grain,  every  two  hours. 

lodinum  is  recommended  in  the  stage  of  consolidation  in  place 
of  bryonia  in  so-called  scrofulous  patients  with  soft  flesh  and 
tendency  to  glandular  enlargement  High  temperature,  absence  of 
pleuritic  pains  are  said  to  point  to  its  use,  which  appears  to  be 
somewhat  limited  in  spite  of  warm  endorsement  of  its  good  effects. 
The  remedy  is  best  used  in  one-  or  two-drop  doses  of  the  second 
decimal  dilution. 

Phosphorus  is  an  important  remedy  of  the  second  stage.  It  owes 
its  prominence  to  Fleischman  of  Vienna.  By  general  consent  it  is 
considered  as  indicated  in  cases  which  deviate  from  the  regular 
course  of  the  disease.  It  is  best  suited  to  delicate  persons,  those 
advanced  in  years  and  those  in  whom  there  is  much  exhaustion 
and  feebleness.  Its  special  indications  are  prostration,  great  op- 
pression of  the  chest,  dyspncea,  bloody  muco-purulent  sputum, 
pain  not  intense,  or  vague  stitches,  consolidation  marked,  espe- 
cially of  lower  half  of  right  lung,  mucous  rales  extensive,  fever  not 
marked  and  expectoration  difficult.  Tendency  to  run  into  the  ty- 
phoid state  is  an  additional  and  important  indication  for  its  use.  It 
also  should  be  con.sidered  in  so-called  bilious  pneumonia.  Care 
should  be  exercised  to  obtain  a  reliable  preparation,  as  many  are 
worthless., 
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Antimonium  arsematum  is  useful  in  pncunionia  following  influenza 
in  elderly  patients  witli  severe  dyspncea,  loud  mucous  rattling, 
frothy  mucus,  with  difficult  expectoration,  feeble  pulse  and  symp- 
toms of  failing  vitality. 

Sulphur  is  important  when  resolution  is  delayed.  When  the 
second  stage  is  apparently  prolonged,  that  is,  the  eighth  day  has 
passed,  and  the  symptoms  remain  active  and  there  is  great  vascular 
excitement,  sulphur  is  said  to  hasten  to  the  crisis.  Again,  when 
the  crisis  is  passed,  but  the  patient's  condition  remains  unchanged, 
the  lung  solid  and  convalescence  retarded,  sulphur  may  be  admin- 
istered with  good  results.  The  cases  in  which  this  remedy  appears 
to  act  best  arc  those  where  the  consolidation  is  marked  and  rapid. 
Also  in  pneumonia  of  the  aged  and  in  that  of  children  when  the 
condition  simulates  cerebral  meningitis  or  is  actually  accompanied 
by  it,  with  symptoms  of  rolling  of  the  head,  strabismus,  coma,  etc. 
Forenoon  aggravation,  sensation  of  heat  in  the  chest,  flushing  of 
the  face  and  irritability  are  further  indications. 

Chclidonium  major  is  of  service  in  bilious  pneumonia  and  that  of 
children  when  the  lower  right  lobe  is  involved.  Special  indications 
arc  pain  under  the  inferior  angle  of  the  right  scapula,  bilious  symp- 
toms, such  as  tendency  to  jaundice,  vomiting  and  diarrhcea  with 
high  temperature. 

Mtrcurius  is  likewise  of  use  in  bilious  pneumonia  with  bronchial 
symptoms  and  when  the  process  is  on  the  right  side.  The  remedy 
appears  indicated  when  the  fever  has  subsided,  but  dyspnoea  and 
pain  with  bilious  symptoms  continue. 

I  It' par  sitlphuris  is  limited  to  the  condition  of  non-resolution 
marked  by  a  tendency  to  purulent  infiltration  and  abscess.  Symp- 
toms indicating  purulency,  that  is,  fever,  emaciation,  purulent,  fetid 
sputum,  are  its  chief  indications.  Extreme  sensitiveness  to  the  air, 
profuse  secretion  and  easily  excited  perspiration  are  also  indica- 
tions. 

Of  the  above  remedies  veratum  viridc  and  bryonia  are  without 
doubt  the  most  important  and  generally  applicable  in  typical  cases. 
The  former  controls  the  fever  when  properly  administered,  without 
depressant  action.  Of  this  there  is  no  question.  The  latter  exerts 
an  ameliorating  influence  which,  if  the  remedy  is  acting  favorably, 
should  manifest  itself  on  the  tliird  day.     It  is  the  writer's  custom 


■fe 


DISEASES  OF  THE  LUNGS. 


S2r 


to  give  veratrum  viride  and  br>'onia  in  alternation  in  the  first  stage. 
If  there  is  no  amelioration  under  bryonia  on  the  third  or  fourth  day 
the  remedy  should  be  replaced  and  another  given  according  to  in- 
dications. If,  on  the  other  hand,  the  dyspncea,  fever  and  pulse-rate 
continue  to  decrease  steadily,  the  remedy  should  be  continued  until 
the  crisis. 

Oxygen  is  of  service  when  there  are  evidences  of  cardiac  and 
respiratorj'  failure  with  cyanosis,  pulmonary  cedema,  extensive  con- 
solidation and  bronchitis.  It  should  be  administered  freely  accord- 
ing to  indications  and  will  generally ^  at  least  temporarily,  relieve 
dyspncea. 

Crcasotum  has  been  employed  to  some  extent  in  the  treatment 
of  pneumonia.  Theoretically,  in  view  of  the  infectious  nature  of 
the  disease,  it  should  do  good  service  and  the  very  favorable  reports 
seem  to  confirm  this  opinion.  The  writer  has  employed  it  with., 
beneficial  results  in  a  number  of  cases,  but  more  extended  use  is 
necessary  before  any  definite  conclusion  can  be  reached.  It  is  best 
given  in  the  form  of  the  carbonate,  fifteen  grains  every  three  hours. 
The  following  is  a  suitable  formula  : 


Ht  -     Creasoli  carbonatis,     .  .  .         . 

Glyccritii»  ...... 

Syr.  simpltcis    .         .         .         .         . 
M.  Sig. — A  tablespoonful  every  three  hours. 


The  drug  is  usually  well  tolerated.  It  produces,  however,  an  un* 
pleasant  taste  and  sensation  of  dryness  in  the  mouth.  It  should 
be  given  from  the  beginning  of  the  disease  to  the  crisis. 

Digitalis,  according  to  the  claim  of  Petrescu,*  of  Bucharest,  is 
considered  especially  efficacious  in  pneumonia.  Enormous  doses 
were  given  and  ver>'  satisfactory  results  claimed.  Up  to  1891  Pe- 
trescu  had  eight  hundred  and  twenty -five  cases  with  a  mortality  of 
2.06  per  cent.  On  the  other  hand,  Rtsell  had  one  hundred  and 
twenty-seven  cases  treated  without  digitalis  with  a  mortality  of  1.8 
per  cent.  While  the  observations  of  Petrescu  met  for  a  time  with 
a  favorable  endorsement,  subsequently  other  observersf  brought 

*  Revue  de  medccine^  l8<)3,  xiii.,  196.  Sur  la  Trailemenl  de  la  Pneumome  par  Itt 
Digitale  ii  hauie  dc>ses  ou  dose  therapcutiques,  pai'  M.  le  docteur  Z.  Petre!^cu, 

t  Nothnagers  Encyclopedia  of  Practical  iMedicine,  Diseotses  of  the  Lungs,  Bronchi 
and  Pleunc,  Philadelphia,  1903. 
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reports  of  an  unfavorable  nature.  Von  Jiirgensen  does  not  regard 
digitalis  as  a  specific  in  pneumonia,  but  in  cases  where  the  patient 
has  previously  suffered  from  cardiac  weakness  or  when  in  the 
course  of  the  disease  cardiac  insufficiency  develops,  and  the  pulse 
becomes  greatly  accelerated  and  at  the  same  time  irregular,  digitalis 
is  indicated.  The  remedy  is  mentioned  because  of  the  favorable 
results  once  claimed  for  it. 

Srmm  Therapy, — Interesting  and  remarkable  results  have  been 
obtained  by  the  brothers  Klemperer,  Fowiinsky,  Emmerich,  Net- 
ter  and  others  with  anti-pneumococci  serum,  Netter  succeeded 
in  immunizing  rabbits  against  the  pneumococci,  employing  the 
dried  spleen  of  animals  infected  with  the  same,  old  pleuritic  exu- 
date  containing  pneumococci  and  the  sputum  of  convalescents  after 
the  crisis,  when  it  is  no  longer  virulent  F.  and  G.  Klemperer  in- 
jected into  two  rabbits  20  c,c.  of  a  purulent  exudate  from  the  pleura 
which  had  been  freed  from  other  germs  by  repeated  cultivation. 
Both  were  inoculated  fourteen  days  after  and  remained  free  from 
infection.     The  control  animal  succumbed. 

The  conclusion  of  tlieir  exjieriments  demonstrates  that  any  cuU 
ture  medium  in  which  the  pneumococcus  has  grown  will  render  im- 
mune an  animal  against  pneumonic  septicaemia  even  after  the  cocci 
have  been  removed  ;  that  the  culture  serum  does  not  kill  the  cocci, 
but  renders  harmless  the  virulence  of  the  products  formed  by  the 
pneumococci. 

The  Klemperer  brothers  injected  themselves  with  0.5  to  3  c.c.  of 
serum  taken  from  animals  rendered  immune  against  pneumonia  in- 
fection and  demonstrated  the  innocuousness  of  the  substances. 
They  therefore  injected  from  4  to  6  c.c.  of  serum  in  six  pneumonia 
patients.  In  all  the  cases  in  from  six  to  twelve  hours  after  injection 
a  decided  fall  of  temperature  occurred,  with  slowing  of  the  pulse 
and  respiration. 

Other  experimenters  have  reported  results  on  this  same  line.  It 
is  impossible,  however,  to  draw  definite  conclusions,  as  the  apphca- 
tion  of  serum  therapy  to  pneumonia  has  as  yet  been  too  limited. 


Treatment  of  Special  Conditions. 

C&ugh, — There  is  little  that  can  be  done  for  the  cough  of  pneu- 
monia, for  it  is  important  that  expectoration  should  be  encourage 
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A  mixture  of  lemon-juice  and  glycerin,  half  an  ounce  each  with 
sufficient  water  to  make  two  ounces,  may  prove  a  useful  palliative 
in  one-drachm  doses. 

Pain. — For  the  relief  of  the  pleuritic  pain  which  is  frequently  so 
severe  in  the  early  stages^  in  addition  to  the  internal  administration 
of  bryonia,  a  small  poultice  of  flaxseed  meal  may  be  applied  under 
the  pneumonia  jacket  and  renewed  at  frequent  intervals.  Warmed 
laudanum  may  be  poured  over  the  poultice.  In  some  instances  the 
ice-bag  may  be  used  with  better  results,  especially  in  cases  of  a 
sthenic  type.  Hot  wet  compresses  should  be  avoided,  as  they  are 
apt  to  wet  the  clothing  and  the  bed. 

Nervous  Excitamnt  and  Delirium, — When  the  patient  shows  a 
high  stage  of  nervous  excitement,  if  it  be  due  to  fever,  employ  cold 
sponging  ;  if  from  sleeplessness,  pain,  severe  headache,  a  small 
dose  of  morphine  may  be  administered.  If  there  is  decided  de- 
lirium, hyoscyamus,  belladonna,  agaricin  and  hyoscine  hydrobro- 
mate,  as  mentioned  under  the  recommendations  for  typhoid  pneu- 
monia, should  be  considered. 

Hyperpyrexia. — As  the  persistent  presence  of  high  fever  tends  to 
disorganize  the  blood  and  to  paralyze  the  nerve  centres,  this  condi- 
tion calls  for  interference  as  a  dangerous  symptom. 

In  many  instances  veratrum  viride,  aconite  and  bryonia  will  con- 
trol the  fever  to  a  reasonable  and  safe  degree.  W^hen  these  fail 
recourse  should  be  had  to  sponging,  sponging  limb  by  limb  with 
water  at  70^  to  75°  F.  as  mentioned.  Another  method  is  the  ap- 
plication of  broad,  flat  ice-bags  to  the  affected  side,  or  in  their  ab- 
sence ice  wrapped  in  oiled  silk. 

In  extreme  cases  of  hyperpyrexia  with  embarrassment  of  the  cir- 
culation»  cold  packs  have  been  used  with  beneficial  results,  sheets 
wrung  out  in  water  at  65*^  F.  being  applied, 

Baruch  recommends  for  children  a  tub-bath  at  95°  F.  with  fric- 
tion, the  water  being  gradually  cooled  to  85*^  F. 

The  coal-tar  derivatives  are  generally  condemned,  but  phenalgin 
and  phenacetin,  if  given  in  two-and-a-half  to  three-grain  doses,  will 
often  lower  the  temperature  without  untoward  effects. 

TJie  Onset  of  Heart  Weakness, — Failure  of  the  heart  is  princi- 
pally due  to  the  action  of  toxins.  An  additional  cause  is  continu- 
ously high   fever.      While  it  is  obviously  impossible  to  separate 
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these  influences,  it  is  important  to  combat  the  depressive  eflfect  of 
the  toxaemia  by  the  use  of  stimulants  according  to  indications. 

IV/iefi  the  Heart  is  Failing. — ^When  the  pulse  becomes  weak,  irreg- 
ular and  intermittent,  the  respiration  shorter,  and  cyanosis  appears 
with  evidences  of  pulmonary  cttdema  in  the  uninvolved  portion  of 
the  lung,  prompt  action  is  necessary  in  order,  if  possible,  to  tide 
the  patient  over  this  dangerous  point.  The  amount  of  alcoholic 
stimulants  should  be  at  once  increased.  Frequently  champagne 
will  prove  most  efifective.  It  should  be  given  freely.  In  this 
emergency  inhalation  of  oxygen  gas  should  be  administered. 

Of  medicinal  cardiac  stimulants  strychnia  is  most  extensively  em- 
ployed. It  is  best  administered  hypodermically  in  ^\j^  to  ^nr-grain 
doses  every  three  to  six  hours  according  to  indications,  Goodno 
recommended  agaracin  ix  in  one-  to  three-grain  doses  every  two  or 
three  hours.  Nitro-glycerin  in  one-drop  doses  of  the  i-per-cent. 
solution  h>q>odermically  every  half  to  every  three  hours  is  an  im- 
portant agent,  especially  when  engorgement  of  the  right  side  of  the 
heart  is  a  prominent  symptom. 

It  may  be  given  every  half  hour  for  a  few  doses,  but  when  its  use 
is  continued,  it  may  be  given  every  three  hours.  It  should  be  re- 
membered that  the  effects  of  the  remedy  are  not  lasting. 

Digitalis  is  not  so  frequently  employed  for  the  failing  heart  of 
pneumonia,  but  it  will  be  found  effective  when  the  pulse  suddenly 
becomes  quick,  irregular  and  intermittent.  It  may  be  given  in  ten- 
drop  doses  of  the  tincture  every  two  hours  for  several  doses. 

Other  cardiac  stimulants  are  caffcin,  ether,  sterilized  camphorated 
oil  hypodermically,  and  aromatic  spirits  of  ammonia  and  musk  by 
mouth. 

When  collateral  pulmonary  ct*denia  is  threatened  tn  sthenic  pa- 
tients and  there  is  marked  embarrassment  of  the  pulmonary'  circu- 
lation and  frothy  expectoration,  venesection  is  advocated  by  some 
obser\^ers.  Dr>'  cupping,  mustard  poultices  should  also  be  consid- 
ered in  this  condition. 

Tfu  Typhoid  Condition. — When  pneumonia  tends  to  assume  ty- 
phoid symptoms  another  line  of  medication  must  be  adopted.  The 
principal  remedies  are  rhus,  hyoscyamus,  arsenicum  and  bapdsia. 

Delirium, — Cerebral  symptoms  characterized  by  mild  or  active 
delirium  call  for  the  consideration  of  the  following  : 
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Hyoscyamus  is  of  service  in  both  mild  and  violent  forms  of  de- 
lirium. The  cerebral  symptoms  amenable  to  hyoscyamus  are  those 
which  arise  from  the  toxins  and  not  from  inflammatory  action. 
Special  indications  :  hallucinations,  will  not  remain  in  bed,  picking 
the  bed  clothes,  fears  of  poisoning,  constant  muttering,  mania 
with  ridiculous  gestures,  complete  loss  of  consciousness,  when 
spoken  to  answers,  byt  stupor  and  delirium  return. 

Belladonna,  for  active  delirium  with  cerebral  engorgement  or  in- 
flammation, and  in  children  for  the  convulsions.  Special  indica- 
tions are  dilated  pupils,  congestion  of  conjunctiva,  strong  pulsation 
of  carotids,  full,  hard,  frequent  pulse,  head  drawn  back,  intolerance 
of  noise,  sensitiveness  to  light,  anxiety,  fear,  dry  cough,  and  loqua- 
ciousness. 

Agaricus,  for  delirium  of  marked  intensity,  especially  when  ac- 
companied by  heart -weakness.  In  the  pneumonia  of  alcoholics 
with  violent  delirium,  constant  raving  and  great  exertion  of  power, 
it  is  a  prominent  drug.  The  conditions  calling  for  its  use,  like 
hyoscyamus,  are  those  which  arise  from  toxiemia  and  not  inflam- 
mation. The  tincture  should  be  used  in  two-drop  doses  or  the 
alkaloid  in  one-grain  doses  of  the  lirst  decimal  trituration. 

Hyoscinc  hydrobromate  may  be  used  in  these  cases  of  violent  de- 
lirium when  other  means  fait. 

ASPIRATION  PNEUMONIA, 

S Y N(j N  V M . — Deglutition  Fncu mouia. 

Aspiration  pneumonia  is  that  form  of  pneumonic  process  which 
results  from  the  accidental  entrance  of  fluid  or  other  foreign  matter 
into  the  bronchial  tubes.  It  is  considered  by  some  writers  as  a  form 
of  catarrhal  pneumonia,  but  differs  pathologically  and  clinically. 

,ffitiology.— The  disease  arises  in  conditions  of  paralysis  of  the 
throat  and  respiratory  tract  from  any  cause  which  permits  the  aspi- 
ration or  drawing  into  the  lungs  of  any  foreign  matter,  either  in  the 
form  of  oral  or  tracheal  secretions  or  of  small  particles  of  food*  It 
may  occur  in  coma  from  apoplexy,  ether  anaesthesia  and  partial  suf- 
focation from  drowning,  as  when  persons  have  been  under  water 
suflFiciently  long  to  become  unconscious  and  swallow  more  or  less 
water  which,  together  with  the  secretions  of  the  mouth,  passes  into 
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the  lungs.  Local  alTections  of  the  bronchi  with  ulceration  and  per- 
foration of  the  trachea^  such  as  carcinomata,  is  another  cause. 

Cutting  of  the  vagi  will  produce  the  same  effect.  Cases  of  car- 
bolic acid  poisoning  in  which  some  of  the  acid  enters  the  respira- 
tory tract  constitute  still  another  cause.  Other  irritating  sub- 
stances might  obviously  produce  tlic  same  effect. 

A  component  and  essential  factor  in  the  causation  of  the  disease 
is  the  presence  of  micro-organisms  which  accompany  the  foreign 
matter  as  it  enters  the  respiratory  tract  The  infection  occurring 
without  or  from  the  oral  secretions. 

The  question  as  to  whether  the  administration  of  ether  as  an 
anaesthetic  results  in  pneumonia  is  one  which  has  been  the  sub- 
ject of  some  discussion.  The  observations  of  different  anaesthetists 
differ.  In  Germany  the  administration  of  ether  has  been  restricted 
by  some  clinicians  on  account  of  its  injurious  effects  upon  the 
respiratory  tract  It  has  been  suggested  that  the  lowering  of  the 
vitality  and  chilling  of  the  surfaces  of  the  bronchi  and  alveoli  in- 
cident to  prolonged  etherization  places  the  parts  in  a  condition 
more  susceptible  to  infection  from  the  inhaled  air^  disinfection  of 
which  has  been  suggested,  or  to  infection  from  the  inhalation  of 
material  containing  micro-organisms.  The  use  of  nitrous  oxide  gas 
preliminary  to  etherization  and  the  mixture  of  oxygen  tend  to  lessen 
the  liability  to  ether  pneumonia. 

Retention  of  bronchial  secretion  in  semi -paralyzed  states  may  act 
in  the  same  way.  Rupture  of  an  empyema  into  the  lung,  aspira- 
tion of  material  from  a  bronchiectatic  or  tubercular  cavity  and  hae- 
moptysis may  likewise  act  as  causes.  Aspiration  pneumonia  also 
occurs  in  the  newborn  when  the  mother  is  septic.  In  these  in- 
stances the  infection  of  the  infant  can  only  be  explained  by  the 
great  virulence  of  the  micro-organism. 

Morbid  Anatomy. — The  distinctive  character  of  aspiration  pneu- 
monia has  been  a  matter  of  some  dispute.  E.  Aufrecht*  gives  the 
following  description  :  The  changes  are  seated  principally  in  the  al- 
veoli and  the  inter-alveolar  tissue,  while  the  finer  bronchi^  especially 
their  vessels,  appear  to  be  unaffected.  In  catarrhal  pneumonia,  on 
the  other  hand,  the  process  involves  especially  the  finer  bronchi  and 
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spreads  to  the  alveoli.  Aspiration  pneumonia  is  further  character- 
ized by  necrotic  areas  which,  according  to  the  nature  of  the  bacteria 
present,  lead  either  to  gangrene  or  to  abscess.  The  macroscopic 
examination  of  the  lungs  after  death  shows  the  presence  of  small 
lobular  areas  more  in  the  dependent  portions,  which  at  tlie  first 
glance  appear  like  the  process  of  catarrhal  pneumonia,  but  on  a 
closer  examination  disclose  a  difference  in  that  they  are  more  of  a 
pale  gray  color,  less  firm  in  consistence,  while  their  peripheral 
sections  contain  some  air,  the  centres  being  consolidated.  The 
tissues  surrounding  the  gray  areas  are  markedly  congested.  The 
process  is  not  necessarily  confined  to  the  lower  portion  of  the 
lung,  but  may  be  found  more  or  less  widely  distributed  and  in  both 
lungs. 

The  microscopical  appearances^  to  quote  Aufrecht  again,  are  as 
follows :  In  quite  a  number  of  the  bronchi  there  are  amorphous 
masses — probably  the  result  of  disintegration  of  the  leucocytes,  the 
essential  features  of  the  disease.  The  alveoli  are  always  the  seat  of 
the  affection  and  frequently  the  inter-alveolar  septa  as  well.  If  the 
disease  takes  a  rapid  course  swelling  of  the  alveolar  epithclia  with 
disintegration  of  their  nuclei  occurs,  accompanied  by  intense  hy- 
persemia  of  tlie  alveolar  capillaries,  or  if  the  course  is  not  rapid, 
there  is  subsequently  an  exudation  of  white  blood-corpuscles  into 
the  alveoli  most  affected,  completely  filling  the  same.  Under  such 
conditions  a  peripheral  inflamed  zone  develops,  the  alveoli  of  which 
contain  distended  epithelia  and  many  red  and  a  few  white  blood- 
corpuscles.  Between  the  cellular  formation  only  a  small  amount 
of  fibrin  is  found.  When  the  intensity  and  duration  of  the  process 
permit  of  its  full  development,  the  central  alveoli  which  are  con- 
gested with  white  blood-corpuscles  are  separated  and  cast  off.  This 
change  may  take  place  rapidly.*  In  such  instances  it  is  not  diffi- 
cult to  comprehend  that  abscess  formation  may  occur. 

Changes  tii  the  pleura  may  likewise  develop  in  the  form  of  fibrin- 
ous exudation  with  hemorrhage  corresponding  to  the  pulmonary 
foci  in  the  interior  of  the  lung.  The  exudations  may  be  also  serous 
and  later  become  purulent.  Again,  a  purulent  focus  may  rupture 
into  the  pleural  cavity. 
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Symptoms. — ^The  symptoms  of  aspiration  pneumonia  are  so 
what  difficult  to  describe,  owing  partly  to  the  fact  that  the  disease 
is  not  recognized  by  all  writers  as  a  distinct  process  and  in  part  to 
the  nature  of  the  conditions  which  frequently  attend  its  development. 
Moreover,  many  of  the  factors  in  its  .ttiology  imply  a  pre-existing 
morbid  state.  This  of  necessity  influences  or  masks  the  manifesta- 
tions of  symptoms  ;  as,  for  example,  coma  from  apoplexy  with 
more  or  less  paralysis  of  the  larynx  and  pharynx,  or  cancerous 
ulceration  of  the  trachea.  On  the  other  hand,  with  submersion  in 
any  fluid  matter  aspiration  of  the  same  generally  occurs  in  a  pre- 
viously health)'  person. 

Cough,  expectoration,  dyspnrua  and  fever  are  the  essential  symp- 
toms, their  development  depending  upon  the  duration  of  the  disease. 

Cough  is  not  generally  prominent  unless  the  disease  goes  on  to 
necrotic  changes  in  the  lung  when  it  becomes  severe.  At  first  it 
is  dry,  but  later  as  the  lung  breaks  down  it  is  attended  with  a  puru- 
lent and  offensive  sputum.  Dyspncea  is  as  a  rule  not  excessive 
or  urgent,  fever  may  be  high  or  moderate,  in  some  and  even  fatal 
cases  it  has  been  absent. 

Severe  pleuritic  pain  occurs  in  instances.  Endocardial  changes 
may  take  place.  In  a  case  of  the  writer's  from  asphyxiation  by 
illuminating  gas,  the  ]>aticnt  died  of  gangrene  following  embolism 
of  the  anterior  tibial  artery.  The  course  of  the  disease  is  usually 
very  rapid  whether  it  terminates  in  recovery  or  death. 

Physical  Signs. — ^The  most  important  and  significant  evidences 
of  aspiration  pneumonia  are  those  obtained  by  physical  examination 
of  the  chest.  There  is  dulness  on  percussion,  and  on  auscultation 
crepitant  rales  and  bronchial  respiration  is  observed.  These  changes 
appear  in  areas  which  var>',  but  are  commonly  found  in  the  lower 
and  middle  lobes. 

Diagnosis.— In  order  to  recognize  aspiration  pneumonia  and 
separate  it  clinically  from  the  catarrhal  variety,  it  is  necessary  to 
take  the  history  into  consideration.  This  is  due  not  alone  to  the 
indefinite  character  of  the  symptoms,  but  also  to  the  fact  that  the 
objective  .symptoms  of  the  two  conditions  do  not  at  the  onset  mate- 
rially differ. 

Catarrhal  pneumonia,  excepting  that  secondar>'  to  influenza,  is 
mostly  a  disease  of  childhood,  while  aspiration  jineumonia  is  more 
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common  in  adult  life.  Again,  catarrhal  pneumonia  is  g^enerally 
secondary  to  some  well  recognized  acute  disease  or  chronic  morbid 
state  and  in  rare  instances  is  primary.  Aspiration  pneumonia,  on 
the  other  hand,  is  secondar>'  to  an  entirely  difTcrcnt  class  of  morbid 
condition,  as  mentioned  in  the  discussion  of  the  a^tiolog>'.  An  ex- 
ception must  be  made  as  to  diphtheria,  which  may  be  accompanied 
by  either  affection. 

Pneumonia  developing  after  prolonged  submersion  in  water  or 
fluid  of  any  kind  is  quite  certain  to  be  of  the  variety  under  discus- 
sion. 

After  the  disease  has  passed  its  primary  stage,  the  difference  be- 
tween the  tw^o  affections  is  more  marked.  Aspiration  pneumonia 
runs  its  course  as  a  rule  within  a  week. 

Prognosis. — The  prognosis  depends  upon  the  nature  of  the  as- 
sociated condition  or  primary  cause.  It  is  most  favorable  in  those 
cases  which  follow  submersion  in  water.  In  other  conditions  of 
unconsciousness  when  the  saliva  and  tracheal  mucus  enter  the 
bronchi  and  alveoh  the  outlook  is  uncertain.  In  the  newborn  the 
disease  is  usually  fatal. 

Treatment.— The  care  of  the  patient  must  be  on  general  lines, 
according  to  the  individual  demands  of  each  case,  which  necessarily 
vary  according  to  its  cause.  Inlialations  of  antiseptic  vapors  have 
been  recommended,  especially  carbolic  acid  in  a  4'per-cent  solution. 

Prophylaxis  is  very  important.  Before  administering  an  anaes- 
thetic the  mouth  should  be  thoroughly  cleansed  with  solutions  of 
boracic  acid,  eucalyptus  or  similar  non -toxic  antiseptics.  During 
coma  or  unconsciousness  from  any  cause  the  mouth  should  be  kept 
as  aseptic  as  possible  by  the  frequent  applications  of  the  same. 

Should  gangrene,  abscess  or  cmp}'cma  appear  as  complications, 
the  treatment  must  be  such  as  discu.ssed  in  the  consideration  of 
those  subjects. 

PULMONARY  TUBERCULOSIS. 


Synonyms. — Phthisis,  Consumption. 

Pulmonary  tuberculosis  is  an  infectious  disease  caused  by  the 
tubercle  bacillus,  and  characterized  by  breaking-down  of  the  lung 
tissue,  cough,  purulent  expectoration,  sweats,  and  emaciation. 

The  widespread  prevalence  of  pulmonary  tuberculosis  and  the 
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fact  that  more  deaths  are  caused  by  it  every  year  than  by  any  other 
disease  renders  it  one  of  the  most  important,  and  at  the  same  time 
one  of  the  most  interesting,  subjects  with  which  the  medical  profes- 
sion is  confronted. 

etiology. — ^TubercuIosis  is  found  in  all  parts  of  the  world,  but 
is  more  general  in  the  temperate  zone. 

Altitude  also  affects  its  development,  for  it  is  much  less  common 
in  high  altitudes. 

Race  exerts  no  little  influence  upon  the  development  of  the  dis- 
ease for  reasons  which  are  difficult  to  explain  other  than  the  fact 
that  certain  races  seem  to  possess  less  inherent  power  to  resist  the 
inroads  of  the  bacillus.  In  this  country  the  Irish  show  the  largest 
percentage  of  deaths  from  tuberculosis  ;  the  negroes  the  next  lar- 
gest, and  the  Jews  least  of  all. 

Tuberculosis  affects  the  lower  animals  as  well  as  man.  It  is 
common  among  bovines  and  fowls.  In  pigs  it  is  also  frequent ;  in 
sheep  and  horses  rare.  In  monkeys  and  apes  in  the  natural  state 
it  is  unknow^n,  but  in  captivity  very  frequent,  In  the  cold-blooded 
animals  it  is  seldom  found  even  when  in  confinement.  Avian  tu- 
berculosis presents  different  t>'pcs  from  that  of  man,  and  it  has  been 
claimed  that  the  bovine  variety  is  not  liable  to  infect  man.  This 
claim,  which  has  been  the  subject  of  considerable  discussion,  how- 
ever, has  not  been  substantiated  and  the  contrary  holds. 

The  latest  conclusions  in  regard  to  the  bacillus  nf  tuberculosis 
of  man,  the  lower  mammals  and  birds  are:  (i)  That  they  are 
closely  related  and  descended  from  one  parent  and  that  the  difler- 
ent  types  have  been  developed  by  successive  passages  through  in- 
dividuals of  a  certain  species,  and  by  this  process  the  bacillus  ac- 
quired a  virulence  for  certain  animals,  thus  the  bovine  bacillus  is 
more  virulent  for  the  lower  animals  than  for  man.  (2)  That  cer- 
tain morphological  and  bacteriological  changes  were  also  devel- 
oped, which    by  suitable  treatment   can   be  made  less  divergent, 

(3)  That  bovine  and  human  bacilli  under  favorable  conditions  arc 
intcrcommunicable,  but   not    to   the   extent   formerly  maintained. 

(4)  That  the  milk  from  tuberculous  cows  is  probably  not  so  fre- 
quently a  cause  of  tuberculosis  in  infants  as  has  been  for  some  time 
regarded,  but  it  is  none  the  less  strenuously  to  be  avoided,  espe- 
cially as  it  is  the  frequent  source  of  fatal  diarrhcea. 
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Bacteriology. — The  direct  specific  cause  is  the  bacillus  tuber- 
culosis, discovered  by  Koch  in  1882.  This  micro-organism  occurs 
in  the  form  of  fine,  short  rod-like  bodies,  slightly  bent  or  curved, 
with  an  average  length  of  about  half  the  diameter  of  a  red  blood - 
corpuscle.  In  some  instances  there  are  lateral  branches  or  out- 
growths. Frequently  the  bacillus  is  found  in  pairs,  closely  adhe- 
rent groups  and  strands.  When  once  stained  with  fuchsin  or  gen- 
tian violet  they  are  not  discolorized  by  treatment  with  Cablet's 
solution  or  with  a  jo-per-cent.  solution  of  any  mineral  acid  fol- 
lowed by  alcohol  The  bacillus  grows  on  blood-serum,  glycerin- 
agar,  bouillon  or  potato,  but  most  readily  on  the  first. 

With  reference  to  the  type  and  arrangement  of  the  tubercle  ba* 
cilli  as  influencing  diagnosis,  Dr.  H.  P.  Deady  says,  "  I  have  ob- 
served that,  generally  speaking,  a  preponderance  of  thin  short  rods 
arranged  or  massed  in  groups  are  significant  of  an  acute  tubercular 
process  either  existing  or  approaching,  and  I  have  on  different  oc- 
casions been  able  to  prognose  the  condition  two  to  six  weeks  pre- 
vious to  the  onset  of  subjective  symptoms.  It  has  also  been  noted 
that  long  rods  irregularly  arranged  when  in  the  majority  are  char- 
acteristic of  early  arrestment,  while  a  greater  number  of  the  seg- 
mented rods  are  found  in  old  chronic  fibroids.*' 

Experiments  by  Granchcr  and  I^doux-Lebard  demonstrated 
that  the  bacillus  from  man  grows  after  being  immersed  for  fifteen 
minutes  in  water  at  a  temperature  of  122*^  F.  A  temperature  of 
212*^  F.  caused  sterilization.  In  a  dry  state  the  bacillus  w<is  shown 
to  withstand  a  greater  degree  of  heat.  After  seven  hours'  expo- 
sure to  I  50*^  F.  it  was  virulent ;  also  after  three  hours'  exposure  to 
212°  F.  it  was  virulent.  For  thorough  sterilization  a  temperature 
of  2$o^  F.  is  necessary. 

It  has  been  proved  that  the  dry  sputum  preserves  its  vitality  in 
an  ordinary  apartment  for  about  two  and  one-half  months. 

Koch  discovered  the  important  fact  that  the  bacillus  of  tuberculo- 
sis when  exposed  to  the  direct  rays  of  the  sun  was  rendered  sterile. 

Streptococci  and  pneumococci  are  found  associated  with  the  ba- 
dllus  tuberculosus  of  Koch  in  tubercular  lesions.  This  has  led  to 
the  view  that  the  infection  is  multiple.  However  that  may  be,  the 
primary  cause  is  the  tubercular  bacillus. 

Methods   of    Infection. — The  means  by  which    the    bacillus 
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enters  the  organism  is  by  the  mucous  surfaces,  food-inoculation 
and  by  carious  teeth.  The  most  common  channel  is  by  inhalation 
through  the  mucous  surfaces.  It  is  claimed  that  the  expired  air  from 
a  tuberculous  patient  is  not  infectious,  The  bacillus  is  contained 
only  in  the  sputum,  which  when  dry  frees  the  organism  and  allows 
it  to  become  widely  disseminated  in  the  atmosphere.  In  pulmonary 
tuberculosis  the  bacillus  may  gain  entrance  directly  to  the  lungs 
by  inhalation,  or  it  may  be  conveyed  there  from  a  focus  of  infection 
from  some  other  locality,  such  as  the  bronchial  glands,  pleura,  ton- 
sils, or  by  means  of  the  lymphatics  and  venous  circulation.  There 
is  a  decided  difference  of  opinion  as  to  the  channels  of  infection  ; 
some  disputing  infection  by  way  of  the  bronchial  surfaces,  claiming 
the  tonsils  are  the  chief  seat  of  entrance. 

Another  source  of  infection  is  by  the  use  of  meat  and  milk  from 
tuberculous  cattle.  In  the  instance  of  meat  from  diseased  animals, 
it  has  been  shown  that  it  is  not  always  necessarily  infectious. 
Moreover,  when  well  cooked  it  will  be  rendered  innocuous.  With 
milk  and  butter  infection  is  more  Iikeiy  to  arise. 

Thc  direct  introduction  of  the  bacillus  by  inoculation  may  occur 
accidentally  in  nifmy  ways,  as  in  wounds  received  in  post-mortem 
examinations,  cuts  from  a  bit  of  infected  glass  or  china,  the  rite  of 
circumcision,  wearing  the  clothes  of  an  infected  person,  etc.  The 
presence  of  carious  teeth  is  a  channel  of  infection  and  accounts  in  a 
certain  proportion  of  cases  for  implication  of  the  cervical  glands. 

Not  every  person  who  becomes  infected  develops  the  disease. 
The  tubercle  may  find  a  nidus,  but  the  soil,  so  to  speak,  not  being 
favorable,  it  becomes  encapsulated  and  its  course  totally  arrested. 
This  is  illustrated  by  the  finding  of  tubercular  deposits  in  those  in 
whom  there  was  no  evidence  of  the  disease  during  life, 

CoNDiTioNs  Favoring  Isffxtion. — ^It  is  well  recognized  that  the 
disease  is  much  more  prevalent  in  thickly  populated  localities  than 
in  the  country.  The  influence  of  sunlight  has  been  mentioned. 
Experiments  show  that  infection  spreads  witli  a  much  greater  de- 
gree of  virulence  in  its  absence.  In  brief,  it  may  be  said  that  in 
proportion  to  the  deprivation  of  fresh  air  and  sunlight  the  bacillus 
of  tuberculosis  flourishes.  Soil  is  also  a  factor  ;  if  wet  and  badly 
drained  it  favors  the  development  of  the  disease. 

The  predisposing  influences  intimately  associated  with  the  patient 
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individually  are  important.  A  phthisical  diathesis  has  been  recog- 
nized since  the  days  of  the  early  fathers  of  medicine.  This  is  gen- 
erally understood  to  be  a  slender  physique^  flat  chest,  long  slender 
bones,  flaring  scapulae,  clear,  transparent  skin,  bright  eyes  and  oval 
face.  This  type  simply  indicates  a  delicate  constitution  and  feeble 
resistive  powers.  Tuberculosis,  however,  is  not  confined  to  indi- 
viduals of  this  type,  for  it  frequently  makes  its  appearance  in  per- 
sons with  broad  and  well-developed  chests,  especially  among  the 
lower  classes.  In  these  instances  a  naturally  strong  physique  falls 
beneath  bad  hygiene  and  alcoholic  excesses. 

Heredity  exerts  a  strong  influence.  The  disease  maybe  directly 
transmitted,  as  shown  by  post-mortem  examination,  but  this  is  rare. 
The  usual  manifestation  of  heredity  is  the  transmission  of  a  diathe- 
sis or  constitution  favorable  for  the  development  of  the  disease. 
This  influence  is  observed  in  a  large  proportion  of  cases. 

The  disease  is  much  more  prevalent  among  males  than  among 
females,  at  least  in  the  city  of  New  York,  the  proportion  being  about 
three  to  one.  This  statement  is  in  direct  contradiction  to  that  of 
other  writers.  It  is  based  upon  the  statistics  of  the  Tuberculosis 
Infirmary  of  the  Metropolitan  Hospital. 

The  influence  of  race  has  already  been  mentioned. 

As  far  as  age  is  concerned,  while  there  is  no  period  in  life  in 
which  the  disease  may  not  occur,  it  is  rare  in  infancy  and  childhood 
and  comparatively  rare  in  old  age,  being  more  generally  prevalent 
between  the  eighteenth  and  fortieth  year.  Recent  investigations 
show  that  pulmonar>^  tuberculosis  is  more  frequent  among  the  aged 
than  was  once  supposed,  but  it  is  usually  latent  or  very  slow  in 
progress.  It  w^as  also  formerly  maintained  that  the  disease  never 
occurred  in  an  emphysematous  patient.  This  also  has  been  shown 
to  be  without  foundation  and  the  association  of  the  two  lesions, 
while  rare,  is  not  so  much  so  as  was  formerly  maintained. 

Occupation  and  habits  of  life  are  important  factors.  Tuberculo- 
sis is  frequent  among  w^orkers  in  mills  where  the  atmosphere  is 
laden  with  dust  and  other  impurities  and  among  glass-blowers, 
miners,  stone-cutters,  laborers  in  excavations,  etc.  Among  people 
engaged  in  occupations  of  this  nature  over-indulgence  in  alcoholic 
stimulants  and  those  of  a  very  inferior  grade,  poor  food  and  bad 
hygiene  are  common  contributing  causes. 
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In  addition  to  general  causes  there  are  many  local  morbid  con- 
ditions which  pave  the  way  for  the  lodgment  and  development  of 
the  baciilus.  In  many  instances  the  association  of  the  predisposing 
and  general  influences  will  be  very  apparent,  while  in  others  it  may 
not  be  so.  The  most  important  of  local  morbid  conditions  which 
actively  tend  to  the  affection  are  as  follows : 

Bronchitis  is  one  of  the  most  frequent  forerunners  of  pulmonary 
tuberculosis.  The  inflammatory  process  which  involves  the  bron- 
chial mucosa  seems  in  some  way  to  enable  the  bacillus  to  enter  the 
system.  An  extensive  pleurisy  with  effusiou  is  frequently  followed 
by  the  disease.  The  prolonged  compression  to  which  the  lung  is 
subjected  and  the  change  in  its  structure  which  follows  seem  pecu- 
liarly fitted  to  prepare  tJie  way  for  the  infection. 

Influenza,  whooping-cough  and  measles,  on  account  of  the  asso- 
ciated bronchial  complications,  are  sometimes  followed  by  pulmo- 
nary tuberculosis.  Diabetics,  as  is  well  known,  are  especially 
prone  to  the  disease,  and  a  large  proportion  of  cases  terminate  in 
this  way.  Any  long-continued  illness,  such  as  t^'^phoid^  or  heavj" 
drain  upon  the  system,  such  as  rapid  child-bearing  and  prolonged 
lactation,  renders  the  system  susceptible  to  the  inroads  of  the 
micro-organism,  especially  in  those  in  whom  there  is  an  inherited 
tendency. 

Persons  with  contraction  of  the  pulmonary  artery,  congenital  or 
acquired,  generally  die  of  pulmonary  tuberculosis.  The  relation 
of  valvular  diseases  of  the  heart  to  puImonar>^  tuberculosis  is  not 
so  clear.  It  is  claimed  that  they  especially  favor  its  development 
A  congenita lly  small  heart  ts  supposed  to  predispose  to  the  disease. 

Trauma  ts  a  causal  factor.  Blows  upon  the  chest  or  fracture  of 
the  ribs  may  contuse  or  otherwise  injure  the  lung  tissue  and  form 
the  focus  of  infection. 

General  Histologv. — In  its  incipiency,  tuberculosis  may  be 
regarded  as  a  local  disease  dependent  upon  the  presence  of  the 
tubercle  bacilli  at  some  given  point  from  which,  as  a  focus,  infection 
spreads  to  other  parts  or  becomes  general.  When  the  bacilli  enter 
through  the  lymphatic  system  they  develop  and  proliferate  near  the 
seat  of  entrance.  When  through  the  blood  they  become  scattered 
throughout  the  lungs.  When  through  the  lungs  by  inhalation  they 
lodge  in  the  bronchi  or  alveoli. 
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The  bacillus^  having  obtained  lodgment,  develops  and  multiplies 
and  gives  rise  to  the  miliary  tubercles  which  are  the  direct  product 
of  the  toxins  and  histologically  the  essential  primarj'  element  in 
tuberculosis.  The  tubercle  in  appearance,  as  viewed  by  the  naked 
eye,  is  a  grayish,  bead- like  body.  Microscopically  its  component 
parts  are  seen  to  consist  of  the  bacillus,  epithelioid  cells,  leucocytes, 
giant  cells  and  a  reticulum.  The  bacilli  are  found  in  both  epitheU- 
oid  and  giant  cells,  in  a  free  state  between  them  and  in  all  tuberculous 
tissues.  The  epithelioid  cells  are  the  results  of  proliferation  of  the 
fixed  tissue  cells,  especially  those  of  the  connective  tissue  and  the 
epithelia  of  the  capillaries.  They  are  rounded,  cuboidal  and  polyg- 
onal bodies  with  vesicular  nuclei,  inside  of  some  of  which  the  ba- 
cillus is  seen. 

Giant  cells  are  found  in  some,  but  not  all  tubercles.  It  is  claimed 
that  they  are  the  product  of  the  increase  of  protoplasm  or  nuclei 
of  an  individual  cell  or  of  fusion  of  individual  cells.  This  vieiv  is 
not  endorsed  by  some  observers  who  maintain  they  are  the  result 
of  cell  growth  without  division  or  fusion  of  several  cells.  The  giant 
cells  contain  many  nuclei. 

The  leucocytes  appear  by  migration  from  the  vessels  of  the 
aflected  area  and  accumulate  in  the  margin  of  the  focus  of  infection. 
These  cells  do  not  subdivide,  but  increase  by  aggregation  of  the 
so-called  wandering  clement.  According  to  Metschnikoff,  the  leuco- 
cytes oppose  the  bacilli  and  under  favorable  conditions  destroy  them. 

The  reticulum  originates  in  the  connective  tissue  matrix  by  fibril- 
lation and  rarefaction.  As  the  reticulum  develops  the  margin  of 
the  tubercle  becomes  more  pronounced  and  as  the  result  of  pres- 
sure within,  the  blood-supply  gradually  becomes  diminished  and 
the  tubercle  undergoes  degeneration.  This  may  appear  in  two  gen- 
eral varieties^  the  caseous  and  the  fibrinous.  The  former  is  disin- 
tegrative and  destructive  ;  the  latter  conscrv^ative.  The  power  of 
the  organism  to  resist  the  bacillus  determines  the  nature  of  the 
process  which  ultimately  develops.  In  the  instance  of  caseous  de- 
generation these  powers  are  feeble.  The  cellular  elements  of  the 
tubercles  undergo  coagulation  and  necrosis,  losing  their  outline, 
their  ability  to  take  stain,  and  become  a  structureless  mass  which 
in  time  undergoes  fatty  degeneration.  Tubercles  undergoing  case* 
ous  degeneration  in  aggregation  form  the  cheesy  masses  usually 
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observed  in  the  lungs.     The  mass  may  soften  and  rupture,  or 
may  become  encapsulated  and  undergo  calcareous  change. 

In  the  fibroid  form  of  degeneration  there  is  an  overgrowth  of 
connective  tissue  which  changes  the  tubercle  into  a  hard  mass. 
Frequently  the  change  is  of  a  fibroid  caseous  nature,  with  the  for- 
mer predominating.  This  condition  is  more  common  in  the  fjerito- 
neum  than  elsewhere. 

When  the  tubercle  undergoes  caseous  degeneration  and  encap- 
sulation does  not  take  place,  there  is  a  marked  tendency  on  the  part 
of  the  infection  to  spread.  When,  on  the  other  hand,  the  process 
is  limited  by  encapsulation,  dissemination  of  the  infection  is  prc^ 
vented.  In  these  instances  the  bacilli  may  sometimes  remain  latent 
for  years,  but  at  any  time  the  capsule  may  rupture  from  the  inva- 
sion of  streptococci,  and  the  infection  become  general. 

Infection  from  tubercular  nodules  may  be  disseminated  in  vari- 
ous ways.  Particles  of  a  nodule  situated  in  the  bronchial  mucous 
membrane  may  become  detached  and  carried  into  the  bronchioles 
by  the  respiratory  act  and  thus  establish  new  areas  of  infection. 
Again,  when  the  nodule  is  seated  in  the  lung  structure,  bacilli  may 
be  carried  into  other  parts  of  the  hing  through  the  lymphatic  cir- 
culation by  means  of  the  phagocytes  which  migrate,  carrying  with 
them  the  bacilli,  then  die,  leaving  the  latter  distributed  in  new  local- 
ities.    Thus  different  piirts  of  the  organism  become  affected. 

According  to  the  mode  of  infection  there  arc  two  general  types 
of  lesions,  namely : 

(i)  When  the  bacilli  enter  the  lungs  through  the  blood-vessels 
oj:  lymphatics,  the  morbid  process  first  appears  in  the  alveolar  walls, 
in  the  capillaries,  in  the  epithelia  of  the  air-cells  and  in  the  connec- 
tive tissue  of  the  septa.  The  irritation  of  the  bacilli  within  a  few 
days  may  develop  the  tubercles  as  mentioned,  which  may  be  con- 
fined to  one  lung,  scattered  throughout  both,  or  the  process  may 
form  part  of  a  general  tuberculous  infection, 

(2)  When  the  means  of  entrance  is  by  inspiration,  the  smaller 
bronchi  and  bronchioles  are  more  extensively  involved.  The  pro- 
cess is  more  lobular  and  the  tuberculous  deposits  larger,  more  gen- 
eral, and  in  some  instances  involve  the  greater  portion  of  one  lung. 
It  is  under  these  conditions  that  peri -bronchitis  and  nodular  bron- 
cho-pneumonia appear. 
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Three  forms  of  pulmonary  tuberculosis  are  genermlly  recognized^ 
the  acute,  the  chronic  ulcerative  and  the  Bbroid. 

1.  Aeute  PiiIiiioBary  Tubercula«l0» 

This  variety  occurs  in  two  forms,  the  pneumonic  and  the  bron- 
cho-pneumonic.   Either  may  arise  primarily  in  a  previously  healthy 
person   or  secondarily  from  some  pre-existing  infection  or  follow 
some  debilitating  disease- 
Acute  Pneumonic  Tuberculosis. 

Morbid  Anat^my.^In  the  pneumonic  form  usually  one  lobe 
is  implicated,  but  the  entire  lung  may  be  involved.  The  affected 
portion  on  examination  is  seen  to  be  deeply  congested,  heavy  and 
airless.  The  pleura  is  covered  with  a  thin  exudate.  On  section  the 
surface  is  seen  to  be  much  congested  and  studded  with  grayish- 
white  nodules  the  size  of  a  shot  These  nodules  arc  gelatinous 
and  transparent.  They  arc  the  tubercles,  the  aggregation  of  which 
give  the  lung  a  variegated  appearance.  It  is  generally  grayish  in 
color  with  deeply  congested  tissue  between  the  tubercles.  There 
may  be  areas  of  yellowish-white  caseous  masses  of  degeneration 
when  the  process  has  been  of  longer  duration.  Small  cavities  with 
irregular  walls  are  found  scattered  throughout  the  involved  areas. 

Pneuraococci  may  be  present^  but  are  not  an  active  factor.  The 
process  usually  begins  in  the  upper  lobe.  It  belongs  to  adult  life 
and  is  seldom  observed  in  children. 

Symptoms. — The  disease  is  usually  ushered  in  abruptly  with  a 
chill,  although  there  is  frequently  tlie  histor)^  of  exposure  to  some 
debilitating  influence.  The  chill  is  quickly  followed  by  a  rapid  rise 
of  temperature,  the  thermometer  registering  104*^  F.  to  105°  F. 
The  fever  is  continuous  with  remissions  of  1.5°  to  2°.  There  may 
be  severe  pain  in  the  side  from  pleuritic  complications.  There  is 
cough  with  expectoration,  which  at  first  is  mucoid  and  later  rusty 
colored  and  muco-purulent.  Examination  shows  the  bacilli.  Some- 
times there  is  haemoptysis.  Dyspncea  is  pronounced  and  tlxeSespi- 
ration  rapid  and  superficial.  There  may  be  attacks  of  suffocation, 
Night'Sweats  are  present  as  a  rule  at  the  end  of  the  first  week. 
They  are  usually  excessive  and  exhausting.  Emaciation  is  rapid 
and  prostration  extreme.     Instead  of  a  crisis  about  the  eighth  day 
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the  condition  becomes  more  serious,  the  temperature  irregular  and 
pulse  more  rapid.  The  perspiration  now  becomes  more  profuse 
and  the  expectoration  muco-purulent  and  greenish  in  color.  As 
emaciation  and  prostration  increasej  the  signs  of  breaking  down 
of  the  lung  tissue  become  evident. 

Mental  symptoms  are  absent  and  the  patient  may  appear  quite 
cheerful  even  up  to  the  last  stage  of  the  disease. 

Physical  Signs.^ — ^The  signs  are  those  of  consolidation ;  feeble 
or  suspended  vesicular  murmur  and  later  well-defined  bronchial 
breatliing. 

Diagnoais.^ — The  similarity  of  acute  pneumonic  tuberculosis  at 
the  onset  to  croupous  pneumonia  is  very  striking.  The  principal 
features  by  which  the  tuberculous  process  may  be  distinguished  is 
the  more  usual  implication  of  the  apices,  profuse  sweats  and  remit- 
tancy  of  the  fever.  During  the  first  week,  however,  it  is  often  dif- 
ficult to  clearly  differentiate  the  two  conditions,  but  after  that  much 
less  so.  The  absence  of  crisis  and  the  course  of  the  fever  are  dis- 
tinctive. Examination  of  the  sputum  and  the  detection  of  the  bacil- 
lus of  tuberculosis  and  shreds  of  elastic  tissue  will  enable  the  diag- 
nosi.s  to  be  made  at  any  period. 

PrognOBis. — Death  may  occur  in  the  second  or  third  week  or 
the  patient  may  linger  for  two  or  three  months.  In  some  instances 
the  disease  may  pass  into  the  chronic  form. 


Broncho-pneumomc  Tuberculosis. 

This  is  a  more  common  type  and  is  that  which  is  known  as 
"galloping  consumption"  or  '*  phthisis  florida."  It  is  more  fre- 
quent among  young  adults  and  in  children. 

Morbid  Anatomy.^The  disease  is  an  acute  broncho-pneumo- 
nia characterized  by  the  presence  of  caseous  matter.  It  usually  in- 
volves both  apices  from  which  it  extends  downward  or  it  may  be 
scattered  throughout  different  portions  of  the  lung.  The  process 
begins  in  the  smaller  tubes  which  become  filled  with  the  caseous 
matter,  while  the  alveoli  in  turn  become  filled  with  the  products  of 
inflammation.  Thus  there  will  be  solidification  of  the  lobules.  In 
some  instances  an  aggregation  of  these  lobules  by  continuity  and 
fusion  form  a  solid  mass  which  may  involve  the  whole  or  the 
greater  portion  of  the  lobe.  Generally,  however,  consolidation  of 
the  lobules  is  observed  with  crepitating  tissue  intervening. 
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In  some  instances  broncho-pneumonic  tuberculosis  first  appears 
after  haemorrhage.  The  blood  settles  in  the  alveoli  and  bron- 
chioles spreading  the  foci  of  infection  and  the  process  develops. 
The  haemorrhage  may  occur  in  persons  in  whom  no  lesion  had 
been  previously  suspected,  or  the  process  may  follow  haemorrhage 
in  cases  where  the  chronic  form  of  the  disease  had  been  previously 
well  recognized.  This  type  is  sometimes  called  tuberculous  aspira- 
tion pneumonia.  On  section  the  lung  shows  grayish- white  areas  of 
consolidation  with  crepitant  tissue  intervening.  In  some  instances 
there  are  cheesy  masses  of  varying  size,  some  as  large  as  a  cherry. 
The  cheesy  matter  softens,  breaks  down  and  leaves  cavities  with 
ragged  walls.  Between  these  cheesy  masses,  especially  in  the  lower 
lobe,  there  may  be  areas  of  recent  pneumonia,  the  lung  generally 
undergoing  hepatization.  In  children  enlarged  bronchial  glands 
may  be  observed  at  the  root  of  the  lungs  which  may  pass  directly 
into  their  structure.  The  lobules  under  these  conditions  may  be 
involved  by  direct  contact. 

Symptoms. — The  appearance  of  the  disease  is  variable.  It 
may  attack  those  who  are  in  apparent  good  health,  but  who  are 
temporarily  run  down  or  debilitated  from  any  cause.  The  initial 
symptoms  in  some  cases  are  repeated  chills  with  high  temperature, 
quick  pulse,  dyspnoea,  and  rapidly  progressive  emaciation  and  pros- 
tration. 

As  previously  mentioned,  haemorrhage  may  be  the  first  symptom  ; 
when  such  is  the  case  the  disease  may  run  a  very  rapid  course. 
In  such  instances  it  is  to  be  presumed  that  a  latent  unrecognized 
focus  of  infection  was  present. 

In  children  the  disease  may  follow  the  acute  infections,  more  es- 
pecially measles  and  whooping-cough.  Under  these  conditions  it 
may  manifest  itself  in  several  ways,  viz.,  with  cough,  dyspnoea, 
high  fever  and  the  signs  of  consolidation,  death  following  in  a  few 
days ;  with  the  symptoms  such  as  ordinarily  attend  a  severe  grade 
of  broncho-pneumonia,  death  occurring  about  the  sixth  week ;  or 
with  the  more  gradual  development  of  symptoms  peculiar  to  tu- 
berculosis during  convalescence  from  some  acute  infection,  the  con- 
dition eventually  assuming  the  chronic  form  of  pulmonary  tuber- 
culosis. 

In  all  types  of  the  disease  the  fever  runs  generally  high,  but  is 
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irregular  in  its  course  with  frequent  remissions,  as  illustrated  in  Fig, 
46.  Cough  appears  early  and  is  constant.  Expectoration  at  first 
is  mucoid,  later  muco-purulcnt  and  bloody.  Microscopical  exam- 
ination shows  the  presence  of  bacilli  and  fibres  of  lung  tissue. 
Perspiration  is  excessive  and  exhausting  and  emaciation  rapidly 
progressive. 
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I  I'.,  4tV.  —  IVniperaiurc  chari  of  ji  case  of  acul<?  pulmonary  iubcfcul(.»>iH.  1  irst  mnni- 
fcslatfonji  of  syinj»toms  five  weeks  previous,  night-sweaLs  loss  of  flesh,  weakness  and 
cough  marked*  There  was  also  some  hnfmorrhage.  Bolh  apices  were  involved^  show- 
ing; the  presence  of  consolidation  and  liUes.  Patient,  male,  aged  41  years.  Flower 
Hospital. 


In  some  cases  after  the  disease  has  run  for  about  three  weeks, 
the  patient  sinks  into  a  typhoid  state  with  delirium,  dr>%  coated 
tongue,  and  high  fever.  In  others  the  course  is  more  protracted. 
For  six  or  eight  weeks  there  may  be  excessive  sweats,  chills,  fever, 
cough,  muco'purulent  expectoration,  rapid  emaciation  and  signs  of 
pulmonary  consolidation,  when  the  intensity  of  the  symptoms  may 
subside  and  the  course  of  the  disease  assume  a  chronic  form. 

Physical  Signs, — In  the  earl)*  stages  the  signs  arc  the  moist 
rales  of  bronchitis.     These  arc  soon  accompanied  by  areas  of  dul- 
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on  percussion  with  broncho-vesicular  and  bronchial  respiration 
and  subcrepitant  rales.  Later  when  softening  occurs,  signs  denot- 
ing the  presence  of  cavities  develop.  The  morbid  processes  are 
usually,  as  stated,  in  the  apices  and  are  bilateral. 

Diagnosis. — The  excessive  sweats,  rapid  emaciation,  high  fever 
with  irregular  remissions  and  haemorrhages  indicate  that  some  dis- 
ease other  than  an  ordinar>*  broncho-pneiimonia  is  present.  The 
conclusive  test  is  the  detection  of  the  tubercle  bacilli  and  elastic- 
tissue  fibres  in  the  sputum. 

Prognosis. — It  is  needless  to  state  that  the  prognosis  is  very 
unfavorable.     A  few  cases,  however,  recover. 

Treatment. — In  both  forms  of  pneumonic  tuberculosis  remedies 
appear  to  have  little  effect.  The  strength  of  the  patient  should  be 
sustained  by  the  most  nutritious  diet.  The  fever  when  excessive 
may  be  controlled  by  cold  sponging  and  baptisia.  Arscnici  iodi- 
dum,  phosphorus,  baptisia,  iodinum,  ferrum  phos.  and  antimonii 
iodidum  may  be  administered  as  indicated. 

2,  Chronic  Ulcerative  Tuberculosis. 

Under  this  head  may  be  grouped  the  larger  proportion  of  cases 
of  pulmonar>'  tuberculosis.  While  the  process  is  primarily  and 
essentially  tuberculous,  symptoms  ultimately  develop  which  indi- 
cate sepsis  from  the  absorption  of  purulent  matter  incident  to  the 
breaking  down  of  the  lung  tissue. 

Morbid  Anatomy. — The  first  morbid  process  after  infection  is 
the  rormation  of  llic  tubercles.  In  the  great  majority  of  instances 
tJiis  begins  near  the  apex  in  connection  with  a  bronchiole  or  air- 
cell.  Sometimes  the  process  is  unilateral*  sometimes  bilateral.  In 
the  latter  instance  generally  one  lung  is  more  decpl}'  implicated 
than  the  other.  The  base  of  the  lungs  are  most  free  from  morbid 
changes,  especially  on  the  side  opposite  that  in  which  the  apex  is 
more  markedly  involved.  In  instances  where  the  process  is  said  to 
be  unilateral,  the  lung  on  the  other  side  shows  some  changes. 

Tubercular  infiltration  usually  commences  about  one  or  one  and 
a  half  inches  below  the  upper  margin  of  the  ape.x  near  its  distal 
and  posterior  borders.  From  thence  it  spreads  downward.  Fre- 
quently the  first  evidences  of  consolidation  can  be  detected  poste* 
riorly  in  the  supra-spinous  fossa.     Anteriorly  the  primary  area  of 
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infection  corresponds  to  a  point  below  the  centre  of  the  clavicle* 
The  process  gradually  extends  along  the  upper  lobe  anteriorly, 
running  in  a  line  about  half  an  inch  from  the  proximal  ends  of  the 
first,  second  and  tJiird  intercostal  spaces.  Less  frequently  the  pri- 
mary area  of  involvement  is  situated  below  the  outer  third  of  the 
clavicle.  In  this  instance  the  downward  extension  of  the  process 
is  along  the  outer  border  of  the  lobe.  Implication  of  the  middle 
lobe  usually  follows  disease  of  the  upper  on  the  same  side,  the  pro- 
cess extending  in  the  same  line.  In  the  lower  lobes  the  same 
tendency  for  the  disease  to  first  appear  in  the  upper  portion  is  also 
manifest.  The  primary  area  of  involvement  in  this  instance  is  at  a 
point  an  inch  and  a  half  below  the  posterior  extremity  of  the  apex 
(of  the  lower  lobe)  corresponding  in  the  chest  to  a  point  on  a  line 
with  the  fifth  dorsal  spine.  From  this  situation  the  process  ex- 
tends downward  along  the  posterior  margin  of  the  lung  and  later- 
ally along  the  interlobular  septum.  On  the  chest  wall  it  corre- 
sponds to  the  vertebral  border  of  the  scapula  when  the  arm  is 
raised  behind  the  head. 

Involvement  of  the  lower  lobe  on  the  affected  side  is  of  impor- 
tant significance  and  is  often  manifest  before  there  is  any  marked 
progress  in  the  apex  of  the  other  side. 

It  is  apparent  that  communication  with  the  veins  or  bronchi  by 
ulceration  greatly  facilitates  the  spread  of  the  infection,  which  is 
comparatively  slow  when  limited  to  the  lymphatics.  A  possible 
change  which  may  follow  the  discharge  of  a  tubercle  into  the  sys- 
temic circulation  is  the  spread  of  the  infection  to  all  parts  of  the 
system  and  a  consequent  acute  miliary  tuberculosis.  Primary  le- 
sions of  the  base  are  very  rare. 

Ultimately  a  variety  of  morbid  changes  follow  the  presence  of 
the  miliary  tubercle,  namely,  areas  of  consolidation,  nodular  tuber- 
culous masses,  caseous  masses,  suppuration,  sepsis,  sclerosis,  impli- 
cation of  the  pleura  and  bronchial  glands,  and  general  tubercular  in- 
filtration. 

Consolidation  of  areas  of  the  lung  is  an  essential  part  of  the 
morbid  process  in  pulmonary  tuberculosis.  It  begins  at  the  apex, 
as  a  rule,  and  follows  the  line  of  the  tubercular  infiltration  as  men- 
tioned. 

In  the  great  majority  of  cases  the  process  is  a  broncho-pncumo- 
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Fig.  47.  — Chronic  uti.craiive  piitmonary  luherculosii  showing  cavities  A,  A,  A,  adheT 
ston  bctwcrn  lobes  umi  tibruld  changed.  I'bc  liiti|;  is  cut  parlly  through  lutig^itudinally  and 
the  cut  surfftces  separated > 
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nia.  Examination  discloses  the  seat  of  inflammation  in  the  termi- 
nal bronchioles.  The  steady  growth  of  the  primary  tubercle  causes 
it  to  encroach  upon  the  alveolar  tissues,  whence  a  catarrhal  inflam- 
mation leads  to  consolidation  from  the  accumulation  of  the  exudate 
in  the  air-cells.  Associated  alveoli  become  involved  and  likewise 
filled  with  the  products  of  inflammation  which  is  found  in  all  stages 
of  caseation. 

On  section  of  a  broncho-pneumonic  patch  the  bronchiole  is  seen 
in  the  central  portion  filled  with  the  products  of  inflammation  in  a 
high  degree  of  degeneration  which  involves  the  walls  of  the  alveoli. 
Surrounding  this  is  a  zone  in  which  the  alveoli  are  filled  with  epi- 
thelial cells  which  have  undergone  more  or  less  fatty  and  granular 
degeneration,  while  externally  to  all  there  is  still  another  zone  in 
which  there  is  little  or  no  degeneration  in  the  inflammatory  prod- 
ucts. As  the  areas  of  broncho-pneiimonia  continue  to  develop, 
there  is  more  or  less  tendency  on  the  part  of  those  in  close  prox- 
imit>'  to  fuse  and  form  large  masses  of  consolidation. 

A  secondary  but  very  important  feature  is  the  pneumonic  inflam- 
mation which  arises  in  the  alv^coli  surrounding  the  tubercles.  When 
the  tubercles  are  very  close  together  the  intermediate  contiguous 
tissues  undergo  a  catarrhal  inflammation  and  in  consequence  be- 
come filled  with  masses  of  exudate  in  the  form  of  epithelia,  small 
round  cells  and  fibrin.  The  result  of  this  process  is  large  consoli- 
dated areas  which  upon  section  present  a  grayish  appearance,  with 
yellowish  or  yellowish -gray  tubercles  scattered  throughout.  Some 
writers  describe  a  red  hepatization  as  occasionally  observed. 

The  next  series  of  changes  are  those  which  occur  in  the  consoli- 
dated areas.  These  are  ulceration,  caseation  and  softening,  exca- 
vation and  sclerosis.  The  infiltrated  tuberculous  areas  undergo  a 
caseous  metamorphosis  which  is  a  coagulation  necrosis.  The  case- 
ous mass  is  yellowish  and  cheesy.  Closely  contiguous  tubercles 
may  fuse  together  and  form  large  cheesy  masses,  sometimes 
crumbly,  soft  and  purulent.  This  substance  can  never  undergo 
resolution,  but  it  can  be  cast  ofi"  through  the  bronchi  or  become 
encysted  or  calcified.     Fatty  metamorphosis  also  occurs. 

The  cheesy  masses  undergo  softening  and  are  discharged  from 
their  seats  and  thus  cavities  arc  formed,  Cavities  are  tJie  source  of 
perpetual  auto-infection.     They  arc  the  direct  result  of  ulceration 
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and  necrosis  and  are  essentially  different  from  those  of  bronchiec- 
tasic  formation.  Their  starting-point  in  most  cases  is  in  the  walls 
of  the  bronchi  in  a  tuberculous  area,  dilatation  of  which  frequently 
results  from  retention  of  secretion  and  ulceration,  and  necrosis  of 
the  walls  follows  with  more  or  less  destruction  of  surrounding  dssue. 
As  the  disease  advances  the  cavity  becomes  larger.  New  ones  form 
and  contiguous  ones  coalesce.  Thus  there  may  be  a  series.  In 
most  instances  there  is  communication  with  a  bronchiole  as  stated^ 
although  in  some  cases  it  is  otherwise.  Associated  with  the  ne- 
crotic process  there  is  more  or  less  sepsis  arising  from  secondary 
infection  by  the  staphylococcus  pyogenes. 

Cavities  arc  generally  situated  in  the  upper  lobe  near  the  apex. 
They  are  not  as  a  rule  large,  but  in  exceptional  instances  may  be 
very  extensive.  Their  surfaces  may  be  smooth,  with  a  well-defined 
lining  membrane  or  ragged  and  rough  without  distinctive  lining. 
Sometimes  the  lining  membrane  is  well  supplied  with  blood-vessels 
and  may  show  a  decided  tendency  to  haemorrhage.  The  walls  are 
often  crossed  by  trabecular  which  represent  former  blood-v^essels 
and  bronchi*.  Their  contents  are  usually  purulent,  similar  in  char- 
acter to  that  expectorated.  Occasionally  they  are  very  foul,  espe- 
cially when  the  walls  are  gangrenous,  as  they  sometimes  are. 

The  change  which  yet  remains  to  be  discussed  is  that  of  sclero- 
sis. This  is  a  conservative  effort  of  nature.  It  is  seen  in  cases 
which  run  a  slow  course  where  the  process  of  softening  has  not 
advanced  very  far.  It  consists  of  the  formation  of  fibrous  tissue 
in  the  involved  areas,  which  may  be  limited  to  the  margin  of  tlic 
tubercular  mass  which  it  encapsulates.  Within  the  fibrous  capsule 
the  tubercle  may  remain  a  cheesy  mass  and  at  some  period  later 
the  capsule  may  ulcerate  from  streptococcus  invasion  and  liberate 
the  bacilli,  or  tlie  tuberculous  mass  may  undergo  calcification 
which  may,  together  with  sclerosis,  be  said  to  represent  healing  of 
the  process.  In  this  instance,  also,  the  capsule  may  ulcerate  and 
calcareous  masses  may  be  expelled.  These  are  the  so-called  lung- 
stones. 

An  important  change  in  association  with  the  encapsulation  of 
the  tubercles  is  the  fibroid  induration  which  develops  in  the  inter- 
vening tissues.  It  IS  the  result  of  the  inflammatory  process  prima- 
rily induced  by  the  bacillus  and  is  conservative  in  its  tendencies. 
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Thus  in  cases  of  arrested  pulmonary  tuberculosis,  areas  of  fibroid 
induration  of  the  lung  are  most  always  observed. 

The  pleura  in  nearly  all  instances  is  involved.  Adhesions  are 
almost  always  found,  especially  near  the  apex.  They  may  be  fri- 
able or  dense  and  firm.  In  some  instances  they  are  extensive. 
The  pleuritic  process  is  usually  simple,  but  it  may  be  distinctly  tu- 
bercular. Effusion  may  occur,  either  serous,  purulent  or  ha:imor- 
rhagic.  Pneumo-thorax  from  rupture  of  the  walls  of  a  cavity  near 
the  surface  may  likewise  result. 

Changes  in  the  bronchi  constitute  an  important  element  in  the 
pathological  process.  The  large  tubes  are  more  or  less  in  a  con- 
dition of  chronic  inflammation,  the  result  of  extension  upward  from 
the  areas  of  consolidation  when  the  bronchioles  are  first  involved. 
The  mucosa  of  the  tubes  is  congested  and  roughened  and  ulcerated 
in  patches.  The  peri -bronchial  connective  tissue  is  also  inflamed 
and  thickened.  Obstruction  of  the  tubes  occurs  and  leads  to  scat- 
tered areas  of  atalectasis,  or  the  walls  of  the  tubes  may  give  way 
and  dilate  and  lead  to  bronchiectasic  dilatation. 

The  bronchial  glands  are  generally  enlarged,  indurated,  pig- 
mented and  contain  caseous,  purulent  points  or  foci. 

It  is  evident,  considering  the  nature  of  the  disease  in  question, 
that  infection  of  other  organs  may  be  expected  in  association  with 
that  of  the  lung.  The  most  frequent  is  the  larynx  and  intestines. 
The  liver,  kidney,  spleen,  meninges  and  serous  membranes  gener- 
ally may  also  show  evidence  of  tubercular  complications. 

Changes  in  the  heart  are  not  especially  characteristic.  In  some 
instances  it  is  small,  cither  congenital ly  or  from  atrophy.  Fatty 
infiltration  is  comparatively  common.  Fatty  degeneration  may 
also  occur. 

Symptoms.— The  symptoms  which  attend  the  onset  of  chronic 
ulcerative  pulmonary  tuberculosis  appear  in  a  variety  of  forms,  some 
vague  and  insidious,  some  strikingly  characteristic,  while  others 
tend  to  divert  attention  from  the  actual  condition.  The  initial  or 
early  symptoms,  therefore,  arc  best  considered  from  the  standpoint 
of  certain  types,  the  chief  of  which  are  as  follows : 

(i)  In  by  far  the  greater  proportion  of  cases^  the  symptoms  of  a 

bronchitis  first  attract  attention — "  a  neglected  cold  "  is  a  coomiofi 

I    expression.     The  patient  notices  he  has  a  cough  which  is  manor 
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less  persistent  and  which  is   usually  attended  with  expectoration, 
although  it  sometimes  may  be  dry  and  hacking. 

In  cases  of  this  t>'pe  sometimes  the  tlisease  may  make  great  ad- 
vances before  the  patient's  attention  is  aroused.  This  is  not,  how- 
ever, because  of  latency  or  insidiousness  of  onset,  but  because 
through  ignorance  the  patient  fails  to  recognize  the  condition,  per- 
sisting in  thinking  he  has  only  a  "cold.**  Such  cases  arc  more 
frequent  among  the  lower  classes  and  are  often  observed  in  public 
institutions.  For  example,  a  large  proportion  of  those  admitted  to 
the  Metropolitan  Tuberculosis  Infirmary  on  Black  well's  Island  are 
far  advanced  in  the  disease,  y^et  never  before  have  sought  relief. 

(2)  There  is  a  considerable  group  where  the  onset  of  the  disease 
is  exceedingly  insidious  and  where  in  the  early  periods  it  remains 
apparently  latent.  In  such  instances  the  process  may  make  decided 
inroads  before  tlie  patient  is  aware  that  anything  serious  is  the 
matter. 

(3)  Harmoptysis  is  not  infrequently  the  first  symptom.  In  most 
of  such  cases  a  tuberculous  infection  is  present,  but  so  latent  that 
the  patient  may  appear  in  good  health  at  the  time.  The  haemor- 
rhage may  be  soon  followed  by  other  pulmonar)*  symptoms,  or 
there  may  be  an  interval  of  several  months  when  there  is  a  re- 
currence, which  is  shortly  followed  by  the  development  of  decided 
evidences  of  lung  disease. 

(4)  Pleurisy  of  the  dry  variety  at  the  ape.x  may  be  the  first 
noticeable  symptom  in  some  cases.  Pleurisy  with  cflusion  in  many 
instances  is  likely  to  be  followed  by  pulmonary  tuberculosis,  espe- 
cially when  the  effusion  is  apparently  sterile. 

{5)  In  some  cases  the  symptoms  may  assume  the  appearance 
of  malarial  fever.  There  are  paroxysms  of  chills,  fever  and  sweats, 
occurring  with  regularity.  In  localities  where  malaria  is  prcvE' 
lent  great  care  must  be  exercised  to  avoid  error. 

(6)  Gastro-intestinal  symptoms  and  anemia  introduce  pulmonary 
tuberculosis  in  another  group  of  cases,  and  may  tend  to  divert  at- 
tention from  the  real  cause.  In  such  cases  there  is  gastric  irrita- 
bility, nausea  and  acid  eructations  and  vomiting.  In  young  i>crsons, 
especially  in  girls,  in  association  with  these  symptoms  there  may 
marked  anaemia. 

(7)  Ansemia  without  decided  gastric  symptoms  other  than  ai 
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rexia,  but  with  prostration,  palpitation,  slight  fever  in  the  afternoon, 
is  another  type  of  initial  symptoms.  This  g^roup  also  includes 
anorexia  with  a  progressive  cough  and  loss  of  weight. 

(8)  Lar)'ngeal  symptoms  are  the  first  manifestations  in  a  number 
of  cases.  In  many  of  these  the  disease  is  limited,  as  far  as  can  be 
recognized,  to  the  larynx,  but  it  is  probable  there  are  latent  foci  of 
infection  in  the  lungs  as  well. 

(9)  Tuberculosis  of  the  cervical  and  axillary  glands  is  another 
source  of  infection  and  one  which  may  be  considered  as  an  initial 
group.  In  these  cases  there  may  be  enlargement  of  the  cervical 
and  axillary  glands  for  many  months  before  the  manifestation  of 
pulmonary  infection.  The  importance  of  the  removal  of  tubercu- 
lous glands  cannot  be  too  forcibly  emphasized  ;  also  carious  teeth. 

(id)  Persistent  high  pulse  in  association  with  symptoms  of  pros- 
tration may  be  considered  as  an  early  symptom  suggesting  tuber- 
culosis. 

(11)  Anal  fissure  and  chronic  diarrhcea,  especially  if  of  long 
standing,  should  always  suggest  the  possibility  of  tubercular  infection. 

In  a  typical  case  of  chronic  ulcerative  pulmonary  tuberculo- 
sis, the  principal  symptoms  are  cough,  expectoration,  chest  pains, 
fever,  night-sweats,  gastro-intestinal  disturbances,  dyspnoea,  general 
weakness,  prostration  and  emaciation.  The  course  is  variable 
and  the  manifestations  of  symptoms  during  the  stages  of  formation 
of  the  tubercles,  softening  and  formation  of  cavities  not  always 
constantly  correlative.  The  symptoms  therefore  will  be  considered 
individually  and  not  necessarily  in  sequence. 

Cough. — This  is  an  early  symptom  and  one  which  in  a  very  large 
proportion  of  cases  is  the  first  to  arouse  attention.  It  is  also  almost 
always  present,  although  there  are  exceptional  cases  where  the  pa- 
tient claims  he  has  not  had  any  cough.  In  many  such  cases, 
however,  it  will  be  found  that  there  has  been  a  slight  cough  which 
the  patient  did  not  take  into  consideration.  At  first  the  cough  is 
dry  and  hacking  Later  it  is  moist  and  as  the  disease  advances 
severe  and  harassing.  When  cavities  form  it  may  be  paroxysmal. 
Nocturnal  exacerbations  are  a  marked  feature,  especially  in  the  ad- 
vanced stages  when  they  cause  great  distress  and  loss  of  sleep.  In 
some  instances  cough  is  attended  with  vomiting  and  by  the  con- 
■   tinual  loss  of  food  may  contribute  very  greatly  to  the  emaciation. 
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Expectoration, — This  is  an  almost  constant  symptom,  yet  occa- 
sionally instances  are  observed  when  notwithstanding  the  presence  | 
of  well  marked  consolidation,  hectic  and  slight  cough,  it  is  absent 
Ordinarily  in  the  early  stages  expectoration  is  scant>',  chiefly 
catarrhal,  clear  and  viscid.  Later,  as  softening  progresses^  it  be- 
comes much  more  abundant  and  contains  small  gray  or  greenish 
purulent  masses.  Later  still,  it  becomes  more  purulent.  In  some 
cases  the  puriilency  predominates  to  a  marked  degree.  The  quan- 
tity may  amount  to  as  much  as  eight  or  ten  ounces  a  day.  A  fca-j 
ture  of  the  amount  of  sputum  is  its  greater  abundance  at  certain 
times  in  the  twenty-four  hours,  mainly  in  tJie  morning  on  waking 
and  usually  also  in  the  afternoon.  The  patient  may  make  no  men- 
tion of  its  taste,  or  he  may  say  it  is  salty  or  sweetish.  There  may 
be  a  faint,  sickish  odor  or  there  may  be  decided  putridity.  The 
latter  denotes  the  presence  of  bronchiectasis  or  cavities.  When 
small  mucd-purulent  masses  appear  the  presence  of  tuberculosis 
may  be  suspected,  for  it  is  not  until  then  that  the  sputum  may  in 
any  way  be  said  to  be  characteristic.  These  masses  should  always 
be  examined  microscopically.  With  the  formation  of  the  cavities 
the  sputum  assumes  what  is  called  the  nummular  character,  that  is, 
each  of  the  greenish  masses  is  airless,  flattened  and  falls  to  the  bot- 
tom of  a  vessel  when  placed  in  water- 
Microscopical  examination  is  a  matter  of  the  utmost  importance. 
The  typical  case  show  mucus,  tubercle  bacilli,  cheesy  matter^  pus, 
elastic  fibres  and  in  some  instances  blood.  The  evidence  of  the 
tubercle  bacilli  in  the  sputum  is  conclusive  proof  of  pulmonary 
tuberculosis. 

One  of  the  best  methods  of  staining  for  examination  is  the 
Erhlich-Weigert,  which  is  as  follows :  Add  eleven  centimeters  of  a 
saturated  solution  of  fuchsin  in  absolute  alcohol  to  one  hundred 
centimeters  of  a  saturated  solution  of  commercial  aniline  oil  ;  this  is 
to  be  prepared  by  shaking  up  the  oil  in  water  and  then  filtering, 
and  should  be  freshly  prepared  every  third  or  fourth  day.  A  small 
piece  of  the  sputum  mass  is  placed  by  means  of  a  needle  or  wire  on 
the  top  cover  and  spread  out  so  as  to  make  the  layer  as  uniformly 
thin  as  possible.  The  top  cover  should  then  be  slowly  dried,  hold- 
ing it  about  a  foot  above  a  Bun  sen  burner  for  about  a  minute.  Some 
of  the  staining  solution  is  then  dropped  upon  the  top  cover  which  is 
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still  held  above  the  Bunsen  burner  until  the  solution  boils.  The 
staining  solution  is  then  washed  away  with  distilled  water,  decolor- 
ized in  a  20  per  cent,  solution  of  nitric  acid,  washed  again  and 
mounted  on  the  slide.  The  appearance  of  the  bacillus  has  already 
been  described. 

Fllastic  tissue  may  come  from  the  bronchi,  the  alveoli  or  the  coat- 
ings of  the  arteries.  It  signifies  breaking  down  of  the  lung  tissues 
and  is  not  confined  to  pulmonary  tuberculosis.  Examination  may. 
be  made  as  follows  :  Spread  a  thin  layer  of  the  mass  of  elastic  tissue 
on  a  glass  about  three  inches  square,  flatten  this  by  pressing  on  an- 
other glass.  On  a  black  background  the  fragments  of  elastic  tissue 
may  be  seen  by  the  naked  eye  as  greenish-yellowish  points  ;  or  they 
may  be  placed  under  a  low  powder  microscope  and  more  readily 
distinguished.  Another  method  is  to  boil  some  of  the  sputum  for 
a  few  minutes  in  an  equal  quantity  of  a  solution  of  caustic  soda  in 
the  proportion  of  twenty  grains  to  the  ounce.  Let  the  fluid  stand 
for  twenty-four  hours  in  a  conical  glass,  then  examine  under  the 
microscope.  The  tissue  from  the  bronchi  will  be  obse rv^ed  as  elon- 
gated network,  or  may  appear  as  several  long  fibres  bound  together. 
That  from  the  blood-vessels  is  somewhat  similar  ;  sometimes  a 
small  portion  of  the  intima  may  be  seen.  Fibres  from  the  alveoli 
are  branching  and  may  retain  the  outline  of  the  alveolus  from  which 
they  were  detached.  Calcareous  masses  as  mentioned  ("  lung 
stones'*)  in  the  sputum  are  sometimes  observed.  The  size  of  these 
bodies  varies  from  a  small  pea  to  a  cherry.  Generally  but  one  is 
ejected  at  a  time.  Their  origin  is  due  to  a  calcification  of  the 
cheesy  matter.  They  may  also  come  from  the  bronchial  gland, 
from  w^hich  they  penetrate  into  the  bronchial  tubes  by  ulceration. 

Chest  Pains. — These  are  a  vcr>'  common  symptom.  The  usual 
seat  is  the  supra-  and  infra-clavicular,  the  mammary  and  lower  axil- 
lary regions.  They  are  usually  due  to  dr>''  pleurisy  or  the  stretch- 
ing of  old  adhesions.  In  some  instances  they  may  be  due  to  a 
neuritis  of  the  intercostal  nerves. 

Respiration, ~-^\i^  breathing  is  always  more  or  less  quickened. 

Generally  speaking,  the  greater  the  amount  of  lung  tissue  involved 

the  higher  the  rate  of  respiration.     Increase  is  especially  noticeable 

I    in  the  evening  and  on  exertion.     The  patient,  however,  does  not 

I    complain  much  of  shortness  of  breath  unless  in  the  latter  stages, 
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and  even  then  the  respirations  may  be  very  markedly  increased 
without  great  discomfort.  The  absence  of  dyspncea  under  these 
circumstances  is  attributed  to  the  reduction  of  the  volume  of  the 
blood,  the  general  anaemia  and  the  loss  of  tissue  bulk. 

Dyspn(jea  may  be  urgent  in  the  last  stages,  after  severe  parox- 
ysms of  coughing  and  when  there  are  extensive  pleuritic  adhesions, 
larger  effusions  into  the  pleural  cavity,  and  extensive  and  rapidly- 
forming  consolidations. 

The  l^dsi\ — The  rate  of  the  pulse  is  accelerated  and  its  volume 
diminished.  A  quickened  pulse,  together  with  the  symptoms  point- 
ing to  tuberculosis,  is  of  significance.  In  the  earlier  stages  it 
ranges  from  eighty-five  to  one  hundred  ;  later  from  one  hundred 
to  one  hundred  and  twenty,  according  to  the  degree  of  fever. 

Fci'tr, — The  t>'pe  of  fever  may  be  either  intermittent  or  remit- 
tent. Either  may  occur  at  any  period  of  the  disease,  or  the  two 
types  may  alternate.  The  maximum  degree  of  temperature  is  usu- 
ally reached  between  2  and  6  p.m.,  and  the  minimum  between  2  and 
6  A.M.  This  feature  should  not  be  overlooked.  An  erroneous  idea 
would  result  if  the  temperature  is  only  taken  at  8  or  9  A.M.  and  8 
org  P.M.  When  intermittent  in  character  it  is  liable  to  be  subnor- 
mal in  the  morning.  A  typical  range  of  temperature  is  normal  or 
subnormal  in  the  morning,  a  gradual  rise  to  102*^  to  104°  F.  in  the 
early  evening  or  afternoon,  then  a  gradual  fall  to  normal  or  sub- 
normal. This  gives  quite  an  even  tem|Terature  curve.  Fever  sig- 
nifies the  presence  of  the  inflammatory  process  which  results  from 
the  irritation  of  the  bacillus,  the  breaking  down  and  suppuration  of 
the  lung  tissue  and  the  absorption  of  .septic  matter,  that  is,  a  sec- 
ondary infection.  The  actions  of  these  influences,  except  perhaps 
in  the  early  stages,  are  difficult  to  separate,  as  they  operate  con- 
jointly. 

In  some  instances  there  is  chilliness  preceding  the  rise  of  tem- 
perature. Attention  has  already  been  called  to  the  possibility*  of 
error  in  mistaking  such  cases  in  the  earlier  stages  for  malaria, 

The  higher  the  range  of  temperature  and  the  greater  its  persist- 
ence the  more  active  tlie  process.  In  the  earlier  periods,  during 
the  formation  of  tubercles,  and  when  softening  begins  fever  is 
nearly  always  present.  In  the  latter  stages  it  is  generally  remit- 
tent in  type,  falling  one  or  two  degrees  in  the  morning. 
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It  should  be  borne  in  mind  that  many  cases  are  without  fever 
during  a  certain  portion  of  the  da>\  The  more  chronic  the  type 
of  the  disease  and  the  slower  its  process  the  more  likely  are  the 
afebrile  periods  to  be  observed  In  exceptronai  cases  marked 
changes  in  the  lung  may  be  present  without  fever. 

When  the  temperature  ranges  high  and  there  are  slight  remis- 
sions, the  presence  of  an  acute  pneumonic  tubercular  process 
should  be  suspected. 

Sweats, — These  are  a  common  symptom  and  one  which  is  the 
source  of  much  distress  and  exhaustion.  They  may  appear  early 
in  the  disease,  but  are  more  frequent  when  it  has  progressed  to  the 
stage  of  breaking  down  of  the  lung  and  cavity''  formation.  They 
are  most  likely  to  occur  in  the  early  morning  after  the  disappear- 
ance of  the  fever,  or  at  any  time  when  the  patient  sleeps. 

Hiemoptysis. — Hemorrhage  is  a  symptom  in  about  70  per  cent 
of  all  cases.  It  may  occur  at  any  period  of  the  disease  and  is 
rather  more  frequent  in  the  young  and  in  males.  In  the  early 
stages  it  usually  arises  from  small  areas  of  softening  or  from  ero- 
sions of  the  bronchi.  In  advanced  conditions  it  comes  from  ero- 
sions of  large  vessels  in  the  walls  of  the  cavity  or  from  rupture  of 
an  aneurysm  of  a  branch  of  the  pulmonary  artery.  Such  haemor- 
rhages are  frequently  fatal. 

Haemorrhages  occurring  in  the  apparently  healthy  are  obviously 
the  source  of  anxiet>^  and  are  frequently  difficult  to  diagnose. 
There  are  several  types  of  such  cases.  First,  there  are  those  in 
which  physical  examination  of  the  chest  is  negative  and  bacterio- 
logical examination  of  the  sputum  fails  to  reveal  the  bacillus. 
Although  in  such  cases  the  presence  of  a  tuberculous  deposit  must 
always  be  suspected,  many  continue  in  good  health  for  years  and 
have  no  further  manifestations  of  symptoms  as  far  as  the  lungs  are  ^m 
concerned.  Another  type  comprises  those  where  physical  exam-  ' 
ination  is  negative  after  the  haemorrhage,  but  the  sputum,  especially 
a  few  days  after  the  bleeding,  shows  the  presence  of  the  bacillus. 
Still  another  type  of  cases  where  the  first  symptom  to  attract  attcn* 
tion  is  haemoptysis  is  where  upon  investigation  it  is  found  that  the 
health  has  been  failing  for  some  months  previous  without  the  pa- 
tient being  aware  of  the  change.  These  cases  show  on  examination 
areas  of  consolidation  and  bacilli  and  elastic  tissue  fibres  in  the  sputum. 
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Except  in  the  instance  of  oozing  from  the  erosions  of  the  mucous 
membrane  of  the  bronchi,  the  bleeding  comes  on  suddenly,  the  pa- 
tient finds  his  mouth  full  of  bloody  and  may  cough  up  a  mouthful, 
or  a  quantity  may  be  ejected  in  a  gush.  After  the  haemorrhage, 
small  quantities  of  blood  may  continue  to  be  coughed  up  for  sev- 
eral days.  Large  haemorrhages  usually  occur  only  in  advanced 
conditions,  and  fatal  cases  are  mostly  confined  to  this  period  of  the 
disease.  Fatal  hct-morrhages  into  a  large  cavit>^  may  take  place 
without  haemorrhage  from  the  mouth.  The  character  of  the  blood 
is  usually  frothy,  mixed  with  mucus  and  of  a  bright  red  color,  ex- 
cept when  the  quantity  is  excessive,  when  it  may  be  dark. 

G astro- InU'sthtai  Syffipfoms, — ^The  tongue  is  frequently  furred, 
but  may  be  clean.  The  appetite  is  variable.  In  incipient  cases 
and  sometimes  in  those  moderately  well  advanced  it  may  be  good, 
but  as  the  disease  progresses  the  digestive  powers  usually  weaken 
and  the  appetite  fails.  Small  aphthous  patches  are  not  infrequent, 
A  red  line  on  the  gums  \vrs  formerly  considered  a  feature  of  the 
disease,  but  as  is  now  well  known  it  is  common  to  all  cachexias. 

Extensive  ulceration  of  the  larynx,  associated  with  similar  con- 
dition of  the  i>har)*nx.  may  cause  dysphagia  and  seriously  inter- 
fere with  nutrition. 

Nausea  and  vomiting  are  frequent.  They  may  arise  from  violent 
efforts  of  coughing  or  from  irritation  of  the  pneumogastric  nerve, 
from  pressure  upon  it  by  caseous  glands  or  stimulation  of  its  per- 
ipheral branches,  either  of  pulmonary,  pharyngeal  or  gastric  origin. 

Diarrhcea  is  a  serious  symptom.  It  may  appear  early,  but  gen- 
erally is  more  frequent  in  the  more  advanced  stages.  In  the  first 
instance  it  may  be  the  result  of  indigestion,  in  the  later  stages  it  is 
commonly  associated  with  tuberculous  ulcerations,  especially  of  the 
lower  bowel.  Extensive  ulceration  of  the  ileum,  on  the  other  hand, 
may  exist  without  diarrhoea.  In  some  cases  the  diarrhcea  is  de- 
pendent upon  the  catarrhal  inflammation  or  amyloid  degeneration 
of  the  mucous  membrane. 

Emaciation. — In  all  instances  there  is  loss  of  bodily  weight. 
This  occurs  with  a  varying  degree  of  rapidity.  The  more  rapid 
the  loss  the  more  rapid  the  process.  In  the  last  stage  the  emaci- 
ation is  often  excessive.  With  the  loss  of  weight  the  blood  under- 
goes changes.     Ancemia  appears  early  and  the  count  often  falls 
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below  two  millions  per  cubic  millimeter.  The  blood  plates  are 
generally  much  increased.  The  leucocytes  are  also  increased. 
There  are,  however,  no  definite  or  characteristic  blood  changes. 

The  Cntancous  Surfaces, — ^The  skin  in  some  cases  is  dry  and 
harsh.  Patches  of  pitjTiasis  versicolor  are  quite  common,  more 
especially  so  on  the  chest  and  back.  Some  writers  speak  of  a  pig- 
mentary staining,  the  chloasma  phthisicorum,  which  is  more  fre- 
quently observed  when  the  peritoneum  is  involved.  Clubbing  of 
the  finger-nails  is  often  observed  in  cases  running  a  long  course, 
(Edema  of  the  ankles  occurs  in  the  later  periods  of  the  disease 
from  nephritic  complications,  cardiac  weakness  or  phlebitis,  gen- 
erally the  former. 

Nervous  Symptoms, — There  are  few,  The  mind  usually  remains 
clear  until  the  end.  Tuberculosis  patients,  as  is  well  known,  are 
often  inclined  to  be  hopeful  The  reverse,  however,  may  be  the 
case,  and  occasionally  relief  may  be  sought  in  suicide. 

Complicafwns, — As  every  tissue  of  the  body  may  be  attacked  by 
tuberciiiosis,  it  follows  that  the  comph'cations  may  be  most  numer- 
ous, but  with  the  exception  of  involvement  of  the  larjni.v  and  gas- 
tro-intestinal  tract,  comparatively  few  are  of  frequent  occurrence. 

The  larynx  is  very  often  implicated  to  a  greater  or  less  degree. 
The  tuberculosis  process  consists  of  accumulation  of  cell  elements 
in  the  mucous  and  submucous  tissues,  and  may  be  observed  as 
minute  elevations.  The  first  symptom  to  attract  attention  is  hoarse- 
ness ;  then  follows  aphonia  and  dysphagia  and  other  symptoms  of 
the  lesion, 

Pneumo-thorax  is  mentioned  by  several  observers  as  a  frequent 
compHcation,  In  the  experience  of  the  writer,  while  not  uncom- 
mon, it  is  scarcely  frequent.  Rupture  of  the  pleura  over  the  thin 
walls  of  a  cavity  is  the  usual  cause  of  this  complication.  Its  de- 
velopment may  be  attended  with  symptoms  characteristic  of  the 
lesion,  or  it  may  come  on  insidiously  without  symptoms,  as  illus- 
trated in  Fig.  55. 

Enlargement  of  the  bronchial  glands,  while  common,  seldom 
gives  rise  to  symptoms,  except  in  the  case  of  children,  where  they 
may  cause  pressure  symptoms. 

Acute  tuberculous  pneumonias  are  infrequent  complications. 
They  may  run  a  hurried  course  or  may  be  prolonged  or  atypical. 
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Bronchiectasis  is  quite  frequent.  Gangrene  and  abscess  are  occa- 
sional terminal  complications.  Dry  pleurisy  is  very  frequent.  It 
may  be  obsen'cd  in  all  periods  of  the  disease.  It  acts  as  a  con- 
servative process  in  regard  to  pncumo-thorax. 

Pleurisy  with  effusion,  although  much  more  commonly  the  pre- 
cursor of  pulmonary  tuberculosis,  may  also  occur  as  a  sccondarj^ 
lesion.  In  some  instances  it  is  encapsulated.  In  rare  instances  it 
is  haimorrhagic.  Chyleform  or  milky  exudations  may  also  be  ob- 
served. Purulent  effusions  are  not  common,  independent  of  pneumo- 
thorax. 

Implication  of  the  serous  membrane  of  the  heart  occur  in  a 
small  proportion  of  cases.  It  is  said  that  endocarditis  occurs  In 
about  5  per  cent,  of  all  cases. 

Sccondar>'  implication  of  the  gastro -intestinal  tract  is  such  a  fre- 
quent complication  that  it  has  been  discussed  with  the  general 
symptoms.  Ulcers  of  the  mouth  may  be  observed,  especially  on 
the  soft  palate,  at  the  base  of  the  tongue  and  tonsils.  Tuberculo- 
sis of  the  pharynx  occurs  either  in  association  with  that  of  the 
lar^'nx  or  indc[>endently. 

Ulceration  of  the  intestines  are  frequent,  especially  in  the  colon  and 
ileum.     In  some  instances  there  may  be  perforation  and  peritonitis. 

Rarer  secondary  complications  arc  meningitis,  peritonitis  and 
amyloid  or  lardaceous  degeneration  of  the  abdominal  organs,  nota- 
bly the  liver  and  mucous  membrane  of  the  bowels. 

In  the  last  stages  nephritis  usually  of  a  parenchymatous  type 
often  makes  its  appearance. 

Made  of  Termination, — Chronic  pulmonarj--  tuberculosis  may 
terminate  in  several  ways.  The  usual  end  is  death  by  asthenia.  In 
many  instances  the  patient  passes  away  quietly,  retaining  conscious- 
ness up  to  the  la.st.  In  many  again  the  lungs  fill  with  mucus,  be- 
coming edematous  and  there  is  great  dyspniJt^a,  preceding  uncon- 
sciousness and  death.  Fhemorrhage  is  probably  the  next  most 
frequent  cause.  This  fatality  arises  from  erosion  of  a  large  vessel 
or  rupture  of  an  aneurysm  in  a  pulmonary  cavity. 

True  asphy.xia  is  scarcel)'  ever  observed  in  the  chronic  forms  of 
pulmonary^  tuberculosis,  except  when  pneumo-thorax  occurs,  but 
may  occasionally  be  observed  in  acute  miliary  and  pneumonic  tu- 
berculosis. 
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Syncope  is  another  unusual  mode  of  termination.  It  may,  how- 
ever, occur  in  advanced  cases  upon  undue  exertion.  It  may  follow 
pneumothorax  from  pressure  on  the  heart  and  thrombosis  or  em- 
bolism of  the  pulmonary'  artery. 

Cerebral  symptoms  also  terminate  a  small  proportion  of  cases, 
namely,  haemorrhagic  pachymeningitis,  tuberculous  meningitis  and 
thrombosis  of  the  cerebral  sinuses  with  meningeal  symptoms. 

Physical  Signs. — Insfifction  may  reveal  the  so-called  phthisical 
chest,  which  is  long,  narrow  and  flat,  with  the  ribs  more  vertical, 
the  intercostal  spaces  more  narrow  than  normal,  and  the  cartilages 
more  prominent.  In  some  instances  there  is  a  marked  depression 
\n  the  lower  portion  of  the  sternum  forming  a  concavity.  With  the 
progress  of  the  disease,  these  features  become  more  pronounced, 
depressions  appear  in  the  supra*  and  infra-clavtcularfoss*x  with  con- 
sequent prominence  of  the  clavicles,  while,  owing  to  the  emaciation, 
the  scapula*  stand  out  from  the  body,  assuming  the  appearance 
sometimes  called  "winged." 

It  must  not  be  supposed  that  the  chests  of  all  subjects  of  pul- 
monary tuberculosis  are  of  this  conformation,  for  occasionally,  as 
mentioned  elsewhere,  the  disease  is  observed  in  persons  of  good 
and  even  fine  physique. 

The  respiratory  movement  shows  restricted  motion  on  the  af- 
fected side.  This  may  be  due  not  only  to  consolidation,  but  to 
pleuritic  adhesions  and  fibroid  induration.  There  may  be  also  in- 
crease in  the  area  of  the  heart  impulse  in  the  second,  third  and 
fourth  interspace. 

As  the  disease  advances,  the  skin  becomes  pale,  thin,  transparent 
and  without  subcutaneous  fat,  the  veins  appearing  with  undue 
prominence. 

Palpation  shows  Joss  of  respiratory  movement  and  increase  of 
tactile  fremitus  on  the  affected  side,  tactile  fremitus  being  increased 
over  tubercular  deposits  and  consolidations. 

It  should  be  remembered  in  comparing  the  apices  that  vocal 
fremitus  is  normally  stronger  on  the  right  side  than  on  the  left, 
that  it  is  diminished  over  marked  pleuritic  thickening  and  pleural 
effusion  and  increased  over  cavities. 

To  obtain  the  signs  of  palpation  stand  behind  the  patient  and 
place  the  thumbs  in  the  supra-  and  the  fingers  in  the  infra-clavicu- 
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lar  regions  then  place  the  hands  on  each  side  of  the  chest.  While 
in  both  positions,  have  the  patient  take  a  long  breath.  Thus  any 
loss  of  expansion  can  be  readily  recognized.  Again,  with  the  hands 
in  the  same  position,  tell  the  patient  to  count  or  say  ninety-nine 
and  thus  obtain  tactile  fremitus. 

Percussion  gives  dulness  over  areas  of  consolidation.  This  change 
varies  with  the  extent,  situation  and  locality  of  the  diseased  area. 
The  points  where  dulness  is  first  noted  are  above,  over  and  just 
below  the  clavicle,  then  over  the  supra-spinous  space  of  the  scapula. 
In  these  localities,  changes  in  the  percussion-note  are  also  more 
readily  observed.  Later,  the  areas  of  dulness  extend  downward, 
involving  the  middle  and  the  lower  lobes. 

In  the  earlier  periods  of  the  disease,  the  percussion -note  is  higher 
in  pitch.  If  the  consolidated  areas  are  small,  with  normal  lung 
tissue  between,  or  if  there  are  many  small  cavities  with  fibroid  in* 
duration,  there  may  be  slight  change  in  the  percussion-note.  In 
recently  formed  areas  of  consolidation  from  cheesy  pneumonia  the 
percussion- note  has  a  tubular  or  tympanitic  quality.  The  .same 
may  be  observed  when  the  lung  has  undergone  a  considerable  de- 
gree of  fibroid  change  due  to  excess  of  connective  tissue.  Over  a 
cavity  of  some  size  it  may  aI.so  be  t>^mpanitic.  The  pitch  of  the 
note  over  a  cavity  also  may  undergo  change  according  to  whether 
the  mouth  is  open  orcloscd,  constituting  Wintrich's  sign.  Cracked- 
pot  resonance  is  observed  over  cavities  of  large  size  with  thin  walls 
and  in  those  in  communication  with  a  large  bronchus.  Wooden  dul- 
ness is  rare  except  in  cases  of  long  standing  with  fibroid  induration. 

In  performing  direct  percussion,  especially  in  thin  subjects,  a 
local  contraction  of  the  muscles  called  myoidema  may  be  observed, 
but  it  is  without  special  significance. 

When  percussing  the  chest,  the  two  sides  should  always  be  com- 
pared. 

Auscultation  shows  numerous  changes  of  ver}^  important  signifi- 
cance. In  the  earliest  periods  of  the  disease,  the  first  signs  in  voaaj 
instances  are  feebleness  of  respiration  and  cogged-wheel  respjj 
at  the  apex.  Both  these  features  are  due  to  loss  of  resiliency 
the  lung  tissue,  but  are  in  no  way  distinctive  of  pulmonary 
losis.  Prolongation  of  the  expiratory  murmur  is  an 
early  sign,  especially  if  present  at  the  apex  and  in  ass< 
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other  symptoms.     The  pitch  is  also  higher  than  that  of  inspiration, 
which  in  turn  is  higher  than  normal.  , 

In  the  earlier  periods  of  the  disease,  a  careful  companson  with 
the  well  side  of  the  chest  must  always  be  made. 

The  next  change  noted  is  harshness  of  the  respiratory  murmur, 
and  in  some  cases  it  is  the  first  recognized.  As  soon  as  the  con- 
solidated area  is  sufficiently  dense  this  gives  way  to  bronchial  or 
tubular  respiration.  At  the  same  time  bronchopliony  appears  and 
with  it  occasionally  pectoriloquy  and  jegophony.  The  former  if  a 
consolidated  area  is  adjacent  to  a  large  bronchus,  the  latter  when 
in  addition  to  consolidation  there  is  some  pleuritic  effusion. 

With  these  changes,  rales  of  different  varieties  develop,  the  most 
important  and  significant  being  the  subcrepttant.  In  the  earlier 
periods  of  the  disease  these  are  of  a  decided  crackling  character. 
They  may  be  audible  only  when  inspiration  is  deep,  but  in  pro- 
nounced cases  are  generally  always  heard  and  persist  to  a  greater 
or  less  degree  in  some  portions  of  the  lung  throughout  the  course 
of  the  disease.  Sometimes  crepitant  rales  are  also  heard  when 
there  are  areas  of  pulmonic  inflammation. 

As  the  disease  progresses  and  the  lung  softens,  loud  moist  rales 
may  be  heard.  A  ver^^  important  change  at  this  period  is  the 
formation  of  cavities.  The  recognition  of  cavities  in  the  lung  is 
usually  not  difficult,  yet  sometimes  they  are  found  at  post-mortem, 
where  in  life  their  presence  was  not  detected. 

The  diagnosis  of  cavities,  as  far  as  the  physical  signs  are  con- 
cerned, depends  upon  auscultation  supplemented  by  percussion. 
The  latter  holds  a  decidedly  secondary'  position  and  has  alread)' 
been  discussed.  The  signs  elicited  by  the  former  may  be  summa- 
rized  as  follows  :  Changes  in  the  respiratory  murmurs,  which  arc 
described  as  cavernous,  amphoric  and  blowing.  There  are  also 
large,  coarse,  bubbling  rales»  gurgles,  and  on  coughing  metallic 
tinkling.  Cavernous  respiration  denotes  a  cavity  of  small  size  with 
flaccid  walls  which  probably  collapse  more  or  less  on  expiration 
and  expands  on  inspiration  ;  amphoric  respiration,  a  large  cavity 
with  tense  walls ;  bubbling  rales  and  gurgles,  fluid  in  the  cavity  in 
sufficient  quantity  to  rise  above  the  opening ;  metallic  tinkling,  a 
large  cavity.  The  latter  is  described  by  some  as  due  to  the  drop-* 
ping  of  fluid  into  a  cavity. 
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Vocal  resonance  in  greatly  increased,  and  pectoriloquy  may  occa- 
sionally be  heardf  the  latter  being  more  decidedly  associated  with 
cavities  than  with  consolidations  near  large  bronchi  as  mentioned. 

Pleuritic  friction  murmurs  may  be  heard  at  any  stage  and  may 
occur  early.  When  that  portion  of  the  lung  which  overlaps  Uie 
heart  is  involved,  a  pleuro-pericardial  friction  murmur  may  develop, 
occasionally  when  this  area  is  consolidated  there  may  be  a  click- 
ing, rale-like  sound  synchronous  with  the  heart-beat.  This  is 
caused  by  the  heart  pressing  the  air  out  of  the  portion  of  lung  in 
question.  The  so-called  cardio-respirator>'  murmur  may  be  also 
frequently  heard  with  pulmonary  tuberculosis.  It  consists  of  a 
systolic  bruit  which  is  caused  by  expulsion  of  the  air  through  the 
bronchial  tubes  by  the  action  of  the  heart.  This  phenomenon  noay 
be  best  observed  during  inspiration  and  in  the  antero-lateral  regions 
of  the  chest.  In  the  normal  side  of  the  chest,  or,  if  both  sides  be 
affected,  in  the  normal  portions  of  the  lung,  the  respiratory  mur- 
mur is  intensified. 

Diagnosis. — The  early  detection  of  the  disease  is  a  matter  of  the 
utmost  importance,  for  upon  it  depends  in  a  large  degree  the  suc- 
cess of  treatment  The  physical  signs  of  consolidation  and  crepi- 
tant rales,  and  the  symptoms  as  manifested  in  persistent  cough, 
expectoration,  sweats  and  loss  of  weight,  are  characteristic:  It  is 
important  to  bear  in  mind  that  sometimes  the  physical  signs  of  the 
disease  may  be  present  without  the  patient's  showing  any  serious 
impairment  of  health  or  being  aware  of  his  condition.  Positive 
evidence  is  the  presence  of  the  bacillus  in  the  sputum.  When 
elastic  tissue  is  also  found,  it  is  additional  evidence,  although  by  no 
means  pathognomonic  of  pulmonary  tuberculosis. 

If  the  result  of  examination  for  the  bacillus  is  negative,  it  does 
not  follow  that  the  case  is  not  tuberculous.  That  is,  while  the 
presence  of  the  bacillus  is  conclusive,  the  failure  to  find  it  does  not 
necessarily  imply  absence  of  the  disease.  In  those  instances  where 
there  are  evidences  of  consolidation  and  other  symptoms  of  phthisis, 
and  the  bacillus  is  not  discoverable,  if  the  diagnosis  of  tuberculosis 
is  not  positive  it  should  at  least  be  presumptive  as  far  as  the  sur- 
veillance and  treatment  of  the  patient  is  concerned.  In  all  vague 
and  negative  cases,  the  fact  that  a  latent  tuberculosis  may  be  creep- 
ing on  should  never  be  overlooked. 

36 
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All  patients  with  a  hereditary  tendency  and  a  phthisical  physique 
in  whom  there  is  a  persistent  cough,  or  in  whom  there  are  evidences 
of  general  decline  and  marked  loss  of  bodily  weight,  even  without 
other  symptoms,  should  be  regarded  as  liable  to  tuberculosis. 

Haemoptysis  should  always  be  followed  by  careful  and  repeated 
examinattoiis,  both  physical  and  bacteriological,  that  Is,  after  the 
acute  symptoms  have  passed  ;  and  even  if  such  examinations  are 
negative,  the  patient  should  be  kept  under  observation  for  at  least 
six  months. 

Tuberculin  as  a  test  is  often  unreliable  and  the  results  of  the 
latest  observations  are  disappointing.  The  dangers  attending  its 
use  roust  not  be  overlooked^  Latent  tuberculosis  may  assume  an 
active  course  after  its  administration. 

The  spirometer  for  measuring  the  capacity  of  the  lungs  as  a 
means  of  diagnosis  in  the  early  stages  of  tuberculosis  is  uncertain, 
Potain's  sphygmomanoter  for  measuring  the  blood-pressure  is  like- 
wise unreliable,  as  the  blood-pressure  in  tuberculosis  in  the  early 
stages  varies  within  a  wide  range  of  limitation. 

Ehrlich's  diazo-reaction,  as  is  well  known,  may  be  obtained  in 
some  cases  of  tuberculosis,  but  cannot  be  considered  as  an  aid  to 
diagnosis. 

In  all  instances,  patients  in  the  early  stages  of  the  disease  should 
be  made  aware  of  their  condition,  otherwise  the  proper  treatment 
cannot  be  instituted.     Their  friends  likewise  should  be  informed. 

The  chief  sources  of  error  in  diagnosis  arc  :  malaria,  abscess  of 
the  lung,  bronchiectasis  and  syphilis  of  the  lung. 

Cases  of  pulmonary  tuberculosis  with  fever,  sweats  and  possibly 
chilliness,  but  with  feebly  defined  physical  signs,  may  be  mistaken 
for  malaria.  Careful  examination  will  remove  all  possibility  of 
error.  Pulmonary  tuberculosis,  if  advanced  sufficiently  to  be  at- 
tended with  hectic,  shows  evidences  of  consolidation  of  the  lung, 
increased  rate  in  respiration  and  in  the  majority  of  instances  is  at- 
tended with  its  specific  micro-organisms  in  the  sputum.  Further- 
more, examination  will  not  reveal  the  presence  of  the  plasmodium- 
malariar  in  the  blood.  Malaria,  on  the  other  hand,  is  not  attended 
with  changes  in  the  lungs,  examination  of  tlie  blood  wil!  show  the 
plasmodium-malaria;,  and  there  is  no  change  in  the  rate  of  respira- 
tion.   Moreover,  the  sweats  attending  tuberculosis  belong  more  dis- 
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tinctively  to  the  night  timCj  which  is  not  the  case  with  those  at- 
tending malaria. 

Abscess  of  the  lung  may  be  distinguished  by  the  following  char- 
acteristics. It  develops  in  the  course  of  an  unresolved  pneumonia, 
or  with  empyema,  or  as  the  result  of  pyarmia,  or  traumatism^  and 
is  generally  situated  in  the  lower  lobe  on  one  side  only.  The  spu- 
tum, moreover,  does  not  contain  tubercle  bacilli.  Pulmonary  tuber- 
culosis, except  in  the  instance  of  pneumonic  tuberculosis,  does  not 
immediately  fallow  pneumonia,  is  more  chronic  in  its  manifesta- 
tions, the  early  lesions  in  the  majority  of  instances  are  in  the  upper 
lobe  of  one  lung,  later  on  b<5th  sides^  and  the  sputum  contains  the 
specific  bacillus. 

Bronchiectasis  differs  from  pulmonary  tuberculosis  in  the  greater 
slowness  of  its  progress.  If  progressive  at  all^  the  absence  of  the 
bacilli  in  the  sputum,  the  evidences  of  cavities  at  the  base  and  the 
presence  of  cavities  before  consolidation  are  conclusive. 

Pulmonary  syphilis  may  simulate  a  tubercular  consolidation  and 
thus  prove  a  source  of  erroneous  diagnosis,  but  this  may  be  avoided 
by  taking  into  consideration  the  history  of  the  case,  the  fact  that  the 
gumma  is  usually  situated  in  the  middle  and  lower  lobes  and  the 
process  is  localized,  all  of  which  is  in  contradistinction  to  tubercu- 
losis in  which  the  lesion  is  first  apparent  in  the  upper  lobe  and  the 
signs  are  more  diffused.  P^urthermore,  the  presence  of  the  bacillus 
in  the  sputum  removes  any  element  of  doubt. 

X-Rav  Diagnosis. — The  X-ray  as  a  means  of  diagnosis  is  of 
great  importance.  It  enables  slight  changes  to  be  observed  in  the 
early  stages  which  otherwise  might  not  be  recognized.  For  the 
discussion  of  the  subject,  including  Williams'  sign,  the  reader  is 
referred  to  Part  VII, 

Prognosis. — The  importance  of  early  diagnosis  and  its  bearing 
upon  the  future  has  already  been  emphasized.  There  are,  however, 
many  otlier  aspects  of  the  situation  which  must  be  taken  into  con- 
sideration. Firsts  the  character  of  the  symptoms  :  A  moderate  de* 
gree  of  consolidation,  slowness  and  insidiousness  of  onset,  slight 
■  fever,  little  loss  of  weight,  are  obviously  favorable.  Second,  ab* 
sence  of  heredity,  good  chest  development,  previous  good  health 
and  good  digestion  are  also  favorable.  As  stated  in  the  discus- 
I    sion  of  treatment,  the  outcome  depends  in  no  small  degree  upon 
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the  power  of  digestion  and  assimnation.  In  proportion  as  the  re- 
verse of  these  conditions  prevails,  the  prognosis  will  be  correspond- 
ingly unfavorable, 

Hacmopt>^sis  when  recurrent  is  very  unfavorable,  as  it  denotes 
extension  of  the  ulcerative  process  and  implication  of  the  walls  of 
some  artery  or  arteries.  In  those  cases  where  it  occurs  in  the  lat- 
ter stages  of  the  disease  it  may  proV'C  to  be  the  immediate  cause  of 
death.  Under  these  circumstances,  the  possibility  of  its  occur- 
rence should  always  be  borne  in  mind  as  to  treatment  as  well  as 
prognosis. 

A  high  temperature  range  denotes  a  tendency  to  rapidity'  of 
progress,  and  even  in  the  apparent  absence  of  extensive  changes 
must  always  be  considered  as  unfavorable. 

A  temperature  range  where  the  remissions  fall  to  subnormal  is 
also  unfavorable.  A  mild  temperature  with  an  even  range  and  no 
subnormal  remission  is  therefore  a  hopeful  indication.  When  in 
cases  of  this  type  the  temperature  begins  to  run  at  a  higher  range 
it  signifies  that  the  disease  process  has  become  more  active.  The 
presence  of  complications  naturally  adds  to  the  gravity  of  the  situ- 
ation, intestinal  and  meningeal  tuberculous  involvement  being  espe- 
cially unfavorable. 

Involvement  of  the  larym.x  increases  the  patient's  suffering  and 
hastens  the  downward  course  of  the  case.  Pneumonia  obviously 
renders  the  outcome  much  more  grave.  When  albuminuria  devel- 
ops it  is  often  a  precursor  of  the  end.  CEdema  of  the  feet  and 
ankles  is  ver>'  unfavorable  and  is  frequently  an  indication  that  the 
patient's  forces  are  nearly  exhausted.  It  may  occur  without  albu- 
minuria. 

Environment  is  of  very  great  importance.  The  chances  are  that 
even  in  incipient  and  hopeful  cases,  unless  the  patient  is  placed 
under  favorable  hygienic  surroundings,  the  disease  will  advance  to 
a  fatal  issue. 

The  course  of  chronic  ulcerative  pulmonary  tuberculosis  is  ex- 
ceedingly variable-  Laennec  estimated  the  average  duration  to 
be  two  years.  Pollock  gave  it  at  two  and  a  half  years.  These 
figures  are  from  hospital  practice.  In  private  practice  the  duration 
is  somewhat  longer. 

Sometimes  in  the  course  of  the  disease  there  are  intervals  in  which 
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the  fever  grows  less,  the  cough  and  expectoration  diminish  and  there 
is  general  improvement. 

Spontaneous  cure  occurs.  This  is  proved  by  the  discovery  of  old 
cicatrices,  indurative  and  quiescent  healed  cavities  in  persons  who 
have  died  from  other  diseases.  The  cicatrices  consist  of  fibrous 
tissue.  The  cavities  are  found  to  have  undergone  shrinkage,  be- 
coming surrounded  with  fibrous  tissue.  In  some  instances  they  are 
dr>^ ;  in  others  they  continue  to  secrete  a  small  amount  of  purulent 
nxatter.  In  every  case  of  apparent  cure,  absolute  certainty  in  regard 
to  the  complete  arrest  of  the  disease  can  never  be  assured,  as  it  may 
break  out  again  at  some  future  period. 

Treatment. --Prevention. — The  greatest  advances  in  the  man- 
agement of  tuberculosis  have  been  in  prophylaxis,  and  at  the  pres- 
ent time  the  main  hope  of  limitation  and  eradication  of  the  disease 
depends  upon  the  strict  and  widespread  application  of  preventive 
measures. 

The  keynote  of  prophylaxis  is  struck  by  bearing  in  mind  that 
the  dr>'ing  of  the  sputum, — the  freeing  the  bacillus,  allowing  its 
escape  in  the  atmosphere  and  subsequent  inhalation, — ^is  the  princi- 
pal source  of  infectiow  and  the  most  diflFicuit  to  manage.  It  has 
been  stated  by  eminent  authority  that  the  microbe-laden  spray 
which  emanates  from  the  consumptive  when  in  the  last  stages  is 
more  virulent  than  the  dried  sputum.  While  this  is  doubtless 
true,  comparatively  few  cases  of  tuberculosis  give  a  history  of  any 
such  direct  exposure  ;  the  disease,  on  the  other  hand,  appearing 
in  the  majority  of  instances  without  any  recognizable  source  of  in- 
fection. 

There  are  two  aspects  to  this  great  question — ^the  public  or  leg- 
islative, and  the  private  or  individual.  The  discussion  of  the  former 
is  scarcely  within  the  province  of  such  a  work  as  this.  In  regard 
to  the  latter,  the  following  measures  should  be  enjoined  :  The  first 
requirement  is  the  absolute  prohibition  of  expectoration  except  in 
receptacles  prepared  for  this  purpose.  For  ambulatory  cases,  these 
should  consist  of  tightly-corked,  wide-mouth  bottles,  which  the 
patient  carries  in  his  pocket ;  and,  for  bedside  use,  covered  sputum 
cups  ;  in  both  place  a  small  quantity  of  a  20-per-cent.  solution  of 
carbolic  acid,  in  preference  to  a  solution  of  bichloride  of  mer- 
cury which   hardens   the  sputum  and  encapsulates    the  bacillus. 
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At  least  twice  in  twenty -four  hours  these  vessels  should  be  sub- 
jected to  heat  of  over  250°  F.  of  temperature  and  the  sputum 
rendered  sterile.  After  this  they  may  be  cleansed  and  returned 
for  use.  Handkerchiefs  for  nasal  discharges  or  for  general  use 
should  be  burned,  or,  better  stilly  "Japanese  napkins  "  may  be  sub- 
stituted. Male  patients  should  be  smooth  shaven  lest  particles  of 
sputum  lodge  on  the  moustache  or  beard.  The  patient  should 
always  sleep  alone  in  a  room  without  carpets  or  hangings,  and  un- 
less  in  an  institution  designed  for  the  exclusive  care  of  tuberculosis 
patients,  his  table  appointments^ — such  as  forks,  spoons,  knives, 
cups — his  clothing  and  table  linen  should  be  sterilized  and  washed 
separately. 

In  all  instances  the  tuberculous  patient  should  reside  in  an  insti- 
tution, or  in  some  locality  where  his  presence  will  not  constitute  a 
constant  menace  to  others.  The  nnn -enforcement  of  this  rule  is 
responsible  to  a  large  degree  for  the  spread  of  the  disease. 

Children  born  with  tuberculous  tendencies  should  receive  espe- 
cial care  as  to  diet  and  development.  In  the  instance  of  a  tubercu- 
lous mother,  nursing  should  be  forbidden  and  a  wet-nurse  substi- 
tuted. In  early  childhood,  milk,  eggs  and  meat-juice  should  con- 
stitute the  principal  articles  of  diet.  From  time  to  time  the  child 
should  be  weighed  and  its  progress  noted.  It  should  spend  as 
much  time  as  possible  in  the  open  air,  and  sleep  in  an  apartment 
with  the  windows  open  all  the  year  round,  provided  draught  can 
be  avoided.  A  dry,  bracing  climate,  with  perliaps  a  month  or  two 
at  the  seashore  in  the  summer  for  the  air  and  bathing,  usually  suits 
this  class  of  patients.  Warm  bathing  should  be  practiced  daily. 
After  four  or  five  years  of  age,  it  should  be  followed  by  cold  spong- 
ing. As  soon  as  the  age  permits,  the  child  should  undergo  a  sys» 
tern  of  light  gymnastics  which  tends  to  develop  the  chest  and  in- 
flate  the  lungs. 

The  diseases  of  childhood,  especially  those  which  have  been 
complicated  with  bronchial  or  puhiionary  affections,  should  receive 
more  than  usual  attention  during  convalescence,  and  the  condition 
of  the  lungs  should  be  carfully  observed  until  licalth  is  fully  re- 
established. Catarrhal  conditions  of  the  naso -pharynx,  adenoid 
growths  and  enlargement  of  the  tonsils  should  in  all  instances  re- 
ceive treatment  as  the  conditions  indicate. 
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The  diet  of  older  children  with  tuberculous  tendencies  should  be 
most  nutritious  and  generous.  The  three  regular  meals  should  be 
supplemented  in  the  intervals  between  the  same  and  at  bedtime  by 
milk,  some  cerea!  food  or  eggs  beaten  up  with  milk. 

General  Treatment. — The  chief  indications  are  to  place  the 
patient  under  the  most  favorable  hyg^ienic  surroundings,  to  afiford 
him  the  maximum  degree  of  nutrition  which  he  is  able  to  assimi- 
late, and  to  institute  such  therapeutic  measures  as  will  influence  the 
morbid  process  and  relieve  symptoms. 

To  fulfill  the  first  condition, — namely,  to  place  the  patient  under 
the  most  favorable  hygienic  surroundings — implies  the  selection  of 
a  suitable  climate  and  life  in  the  open  air. 

Ciimate. — In  determining  the  question  of  the  climate  best  fitted 
for  a  given  case^  the  state  of  the  lungs,  general  condition,  and  to 
some  degree  the  incHnation  and  taste  must  all  be  taken  into  con- 
sideration. Not  all  tuberculous  patients  should  be  sent  away. 
Those  who  are  much  emaciated  and  feeble,  with  extensive  consol- 
idation, hectic  and  subject  to  night-sweats,  should  be  allowed  to 
remain  at  home  and  end  their  days  near  friends — to  send  such 
aw^ay  is  not  only  useless,  but  may  add  to  their  distress. 

Having  decided  that  the  case  is  suitable  to  leave  home,  the  next 
question  will  be  to  decide  what  locality  will  be  likely  to  produce 
the  most  beneficial  results,  Generally  speaking,  plenty  of  pure 
fresh  air  of  any  kind  will  do  good  ;  but  an  equable  climate,  with 
the  maximum  amount  of  sunshine,  is  by  all  means  the  best.  Dry- 
ness is  not  always  essential,  as  is  shown  by  the  good  results  ob- 
tained at  Torquay  and  Falmouth,  in  England. 

The  following  is  a  summary  of  the  nature  of  the  climate  of  dif- 
ferent prominent  health  resorts. 

Dry  and  moderatety  vtild :  Adirondacks,  Catskilis,  Alleghany 
and  Cumberland  Mountains.      Klevation  about  1200  feet. 

Modcratciy  tvarm  and  moderately  moist :  Western  North  Caro- 
lina, Western  South  Carolina,  Western  Georgia. 

Moist  and  warm:  Florida,  Southern  California,  Coast  region, 
both  equable,  Bermuda. 

Coo/  and  moderatdy  dry  :  Minnesota,  Dakota. 

Cool  and  dry:  Colorado,  Wyoming,  Montana,  Northern  New 
Mexico,  Western  Kansas.      Elevation  4000  to  7000  feet. 
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Warm  and  moderately  dry :  Soythem  California,  Southern  Texas. 

Wartn  and  dry :  Southern  New  Mexico,  Southern  Arizona. 

Davos,  Les  Ardents  and  St.  Moritz  in  Switzerland  are  high  ahi- 
tude  resorts ;  the  Madeira  Islands  are  mild  and  moist ;  the  Reviera 
is  mild  and  moderately  moist ;  Egj^pt  and  Africa,  mild  and  moder- 
ately dry. 

Of  the  American  resorts,  the  Adirondacks  are  the  most  popular 
in  this  section  of  the  country.  The  comparative  ease  of  access,  the 
good  results  attained,  the  facilities  for  camp  life,  and  the  excellent 
sanatoria  for  those  who  do  not  wish  the  latter,  are  all  in  its  favor. 
When  high  altitude  is  desired,  the  Colorado  resorts  are  most  in 
favor,  but  those  of  Arizona  are  coming  into  greater  prominence. 
Resorts  of  a  moderate  altitude  and  moderate  degree  of  mildness  find 
popular  and  well  known  representatives  in  Asheville  and  Aiken, 

In  determining  the  question  of  climate,  the  influence  of  ahitude 
must  always  be  taken  into  account.  The  rarification  of  the  air  in 
high  altitudes  is  of  benefit  in  increasing  the  respiratory  movements 
and  dilating  the  air  vesicles  of  the  lungs,  thereby  increasing  the  size 
of  the  chest  ;  but  every  case  is  not  benefited  by  high  altitude  and  a 
careful  discrimination  must  be  exercised. 

A  consideration  that  applies  to  all  places  is  that  the  soil  should 
be  well  drained  and  free  from  dampness. 

The  following  is  a  summary  of  the  indications  and  contra-indica- 
tions  as  to  high  altitude  in  the  climatic  treatment  of  pulmonary 
tuberculosis : 

1.  Early  and  slight  apical  consolidations,  with  little  constitutional 
symptoms,  arc  most  benefited. 

2.  More  advanced  cases  with  consolidation,  but  no  cavities  or  any 
serious  disturbances,  also  do  well.  When  the  apices  are  much  in- 
volved, the  pulse  generally  over  lOO  and  the  temperature  about 
lOO^  F.,  a  low  altitude  is  better  at  first.  A  high  altitude  may  be  tried 
later, 

5.  Early  cases  with  haemoptysis,  without  fever  or  marked  evi- 
dences of  the  disease  are  benefited,  likewise  convalescents  from 
pneumonia  and  pleurisy. 

4.  Advanced  cases  should  not  be  sent  to  high  altitudes,  that  is, 
those  with  cavities  and  pronounced  hectic  symptoms.  A  small 
cavity  alone,  if  apparently  not  active,  is  not  a  contra-indication. 
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5.  Acute  cavities,  fibroid  phthisis,  nerv^ous  palpitation,  emphysema, 
empyema,  albuminuria  and  diabetes  are  contra-indications.  A  valvu- 
lar murmur  with  no  sign  of  enlargement  is  not  a  contra-indication. 
Nervous  persons  with  insomeia  are  better  on  a  low  level.  Laryn- 
geal complications  are  generally  considered  as  contra-indications, 
but  such  often  do  as  well  in  high  altitudes  as  elsewhere. 

While  the  above  may  serve  as  a  genei-al  line  of  indications,  it  may 
be  said  in  conclusion  that  when  the  patient  has  a  good  family  his- 
tory', and  the  disease  is  limited  to  the  apex,  the  chances  are  favora- 
ble whatever  may  be  the  climate,  if  the  patient  lives  out  of  doors. 

If  the  lungs  are  much  involved  and  cavities  have  formed,  the 
chances  of  permanent  cure  are  small.  Such  cases  generally  do 
better  in  mild  climates. 

Open-Air  Treatment. — The  value  of  life  in  the  open  air  tn  the 
treatment  of  pulmonary  tuberculosis  is  now  so  well  recognized  that 
it  may  be  said  to  be  the  first  feature  for  consideration.  It  may  be 
carried  on  by  change  of  residence  to  some  suitable  climate,  by 
campings  at  a  sanatorium,  or  at  home. 

When  a  patient  has  taken  up  his  residence  in  a  good  locality  for 
the  sake  of  the  climate,  and  is  not  in  camp  or  at  a  sanatorium,  he 
should  place  himself  under  the  care  of  some  local  physician  and 
live  according  to  rule.  He  should  in  all  instances  live  out  of 
doors  continuously. 

I.  Camp  Life. — The  most  effective  method  for  carrying  out  open- 
air  treatment  is  that  of  camping.  It  promises  the  best  prospects 
for  restoration,  for  it  affords  the  fullest  measure  of  out-door  living. 
The  novelty  of  the  life  and  the  light  pleasurable  occupations  that 
go  with  it  also  help  in  no  small  degree.  It  is,  however,  of  limited 
practicability,  as  many  are  unable  to  adopt  such  a  plan  of  living. 

The  class  of  cases  which  is  suitable  for  camp  life  is  composed  of 
those  in  the  incipient  stage,  and  the  earlier  periods  of  the  second 
stage.  The  first  are  generally  permatiently  restored,  w^hile  in  many 
of  the  second  the  progress  of  the  disease  is  arrested  for  a  consider- 
able period. 

Camping  may  be  conducted  on  two  plans.  First,  select  a  favor- 
able site  and  tliere  establish  the  camp  for  the  season  ;  second,  what 
might  be  called  "  gypsy  camping," — that  is,  with  a  wagon  outfit 
and  tertt,  travel  from  place  to  place,  and  establish  the  camp  every 
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few  days  in  a  dififerent  locality.  The  first  plan  may  be  under 
taken  with  only  two  persons ;  the  second,  with  not  less  than  three. 
The  migrator)^  plan  necessitates  a  good  horse  and  a  good  cov^ered 
wagon »  in  addition  to  the  outfit  of  tents,  blankets,  waterproofs, 
hammocks,  and  the  usual  camp  appointments  and  accessories. 
The  other  plan  requires  the  same  outfit,  except  the  horse  and 
wagon. 

The  best  season  of  the  year  for  camping  is  from  spring  to 
autumn.  Having  decided  upon  the  site,  carefully  locate  the  camp 
on  dry  soil,  avoiding  exposure  to  high  winds  and  bad  drainage. 

When  winter  approaches  the  patient  must  not  return  to  his  home 
in  the  city,  but  should  continue  open-air  treatment  in  some  good 
sanatorium,  and  to  complete  the  cure  should  camp  out  for  a  second 
season.  A  better  plan  when  winter  approaches  is  to  go  South  and 
camp  in  the  pine  regions  of  North  Carolina  or  Georgia. 

2.  At  Home. — There  are  many  patients,  however,  who  cannot 
afford  to  leave  home.  How  then  can  the  open-air  treatment  be 
carried  on?  If  in  the  country,  or  in  a  countr>'  town,  that  is  not  a 
didficult  matter.  If  there  is  a  porch  with  a  southern  exposure,  have 
it  enclosed  for  the  winter  with  glass  which  can  be  opened  or  shut 
at  pleasure.  When  the  weather  is  rainy  or  windy,  the  side  ex- 
posed to  the  wind  or  iain  should  be  closed  and  the  other  opened 
wholly  or  in  part.  In  summer  the  glass  can  be  removed.  On  the 
porch  or  veranda  the  patient  well  w^rappcd  in  rugs  and  blankets 
should  pass  the  entire  day.  At  night  he  should  sleep  in  a  room 
with  the  window  open,  more  or  less,  according  to  the  weather,  but 
always  open  some.  In  mild  weather  he  can  sleep  in  the  porch. 
When  the  enclosed  porch  is  not  possible  or  practical,  a  so-called 
sun-trap  may  be  constructed  at  slight  expense.  This  consi.sts  of  a 
structure  of  light  lumber  about  six  feet  square,  built  like  a  lean-to 
shed,  with  one  side  open  and  the  three  remaining  sides  enclo.sed, 
with  a  window  \x\  each,  protected  by  sliding  sashes  and  curtains. 
This  arrangement  can  be  moved  in  a  yard  in  such  positions  as  to 
avoid  the  wind  and  receive  the  sunlight.  In  a  closely  built  city,  a 
room  with  a  southern  exposure,  with  the  window  kept  open,  is  tlic 
nearest  approach  to  open-air  treatment  which  can  be  had. 

3.  Sanatoria. — These  institutions  have  been  so  successful  abroad 
and  in  certain  localities  in  this  country'  that  they  are  now  generally 
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recognized  as  a  most  important  advance  in  the  treatment  of  tuber- 
culosis. The  patient  has  the  great  advantage  of  having  his  daily 
life  and  diet  carefully  regulated  and  of  being  under  constant  medi- 
cal supervision.  At  all  these  institutions  the  open-air  treatment  is 
rigorously  carried  out,  the  buildings  being  constructed  with  this 
end  in  view. 

Diet. — Nutrition  must  be  considered  of  equal  importance  with 
open  air.  In  fact,  the  outlook  depends  in  no  small  degree  upon 
the  digestion.  If  gastric  symptoms  are  promhient,  and  there  is 
more  or  less  anorexia,  the  progress  of  the  case  is  obviously  much 
impeded.  A  change  of  air  or  a  sea  voyage  may  restore  the  appe- 
tite. Frequently  camp  life  stimulates  the  appetite  to  a  marked  de- 
gree. When  the  digestion  is  good  an  excellent  general  rule  is  to 
give  three  moderately  solid  meals  a  day,  with  some  liquid  or  semi- 
liquid  nourishment  at  about  10  a.m.,  2.30  p.m.  and  on  retiring,  that 
is,  about  an  hour  to  an  hour  and  a  half  after  regular  meals — thus 
avoiding  destroying  the  appetite  for  the  next  meal. 

When  the  digestion  is  feeble,  as  is  often  the  case,  especially  when 
there  is  fever,  a  liquid  or  semi-liquid  diet  usually  proves  most  ac- 
ceptable. The  best  liquid  food  is  milk — koumyss  or  matzoon  may 
be  substituted.  When  milk  does  not  agree  with  the  patient,  lime 
water  may  be  added.     Some  prefer  peptonized  milk. 

While  a  large  amount  of  nutriment  is  indicated  in  all  these  cases, 
caution  is  necessary  on  account  of  the  delicate  condition  of  the 
stomach,  lest  the  digestion  be  still  further  disturbed.  When  vom- 
iting is  frequent  and  there  are  evidences  of  gastric  irritation,  the 
stomach  may  be  washed  out  and  a  quantity  of  pre-digested  food  ad- 
ministered through  the  tube,  according  to  Debove's  method.  De- 
bove,  after  washing  out  the  stomach  with  cold  water,  administers 
one  litre  of  milk,  one  ^^'g  and  one  hundred  grammes  of  finely  pow- 
dered meat.  This  is  given  three  times  a  day.  The  results  are 
often  decidedly  beneficial. 

When  the  digestion  is  strong,  the  patient  may  take  ordinary  diet, 
selecting  the  most  nutritious  articles.  Red  meats,  especially  un- 
derdone roast  beefsteak,  mutton  and  venison,  should  be  preferred. 
He  shouy  eat  the  fat  along  with  the  meat.  Poultry,  oysters  and 
fish  may  be  taken  for  a  change.  The  patient  should  use  butter 
freely.     Milk  should  in  all  cases  be  taken  in  liberal  quantities,  in 
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addition  to  the  regular  diet.  It  is  a  good  plan,  on  wakening  in  the 
morning,  after  washing  the  mouth  with  some  antiseptic  fluid,  to 
take  a  glass  of  warm  milk.  Milk  should  be  taken  also  at  bedtime 
and  on  wakening  during  the  night,  and  at  various  times  during  the 
day  ad  libitum.    It  may  be  varied  by  mixing  with  some  cereal  food. 

Eggs  should  form  an  important  item.  They  may  be  taken  in  all 
forms  except  fried.  Raw  eggs  have  a  good  efTect  in  restoring  nu- 
tritioHj  and  if  possible  should  be  used  in  liberal  quantities.  An  ex- 
clusive diet  of  two  dozen  eggs  daily  has  been  recommended,  but 
there  are  few  who  could  tolerate  it. 

Vegetables,  except  cabbage,  fruits,  especially  grapes,  simple  pud- 
dings containing  milk  should  also  constitute  an  important  part  of 
the  diet. 

While  the  above  constitutes  the  general  line  of  diet,  it  is  obvious 
it  must  be  more  or  less  modified  according  to  the  requirements  of 
each  individual  case,  especially  if  there  is  a  tendency  to  diarrhcea. 

Alcoholic  stimulants  are  often  useful,  but  should  be  prescribed 
with  discretion.  Patients  with  incipient  disease  are  better  without 
them.  Moreover,  the  danger  of  forming  the  habit  should  always  be 
taken  into  consideration.  A  little  red  wine,  however,  may  be  al- 
lowed with  the  dinner  and  is  often  helpful.  Advanced  cases  are 
generally  benefited  by  small  quantities  of  alcohol.  Eggnog  and 
malt  liquors  are  usually  decidedly  beneficial.  Of  the  latter,  porter 
is  especially  to  be  commended,  but,  if  objectionable,  some  of  the 
preparations  of  malt  extract  may  be  substituted. 

Articles  to  be  avoided  are  pastries,  rich  puddings,  heavy  sweets, 
cake,  fried  meats,  corn  beef  and  fresh  pork. 

The  Clothing. — The  clothing  of  a  phthisical  person  should  re- 
ceive especial  attention.  The  underwear  should  be  of  wool^ — heavy 
or  light,  according  to  the  season  of  the  yean  Heavy  chest  protect- 
ors are  not  recommended.  Great  care  should  be  exercised  in  regard 
to  keeping  the  feet  warm  and  dry.  In  winter,  when  out-doors,  a 
bountiful  supply  of  wraps  and  rugs  should  be  on  hand.  In  rainy 
weather  waterproofs  and  rubber  overshoes  should  be  worn. 

Warm  or  tepid  water  should  be  used  for  bathing,  which  should 
be  practiced  daily  in  the  form  of  sponging,  especially  if  there  are 
night-sweats.  In  addition,  the  chest  should  be  sponged  with  cold 
water  and  rubbed  briskly. 
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Rest. — Rest  also  forms  an  important  element  in  the  treatment  of 
tuberculosis.  If  the  patient  is  easily  fatigued,  or  if  exercise  is  at- 
tended with  rise  of  temperature,  it  is  advisable  that  he  should  be  put 
to  bed  for  at  least  a  portion  of  the  day ;  or,  better,  should  spend 
the  entire  time  in  a  steamer  chair  out  of  doors  in  the  sunshine. 
This  should  be  kept  up  until  the  temperature  falls  below  ioo°  F. 
and  does  not  rise  above  same.  Sometimes  six  to  eight  weeks,  or 
more,  will  be  required  to  attain  this  result.  Such  patients  should 
on  leaving  the  bed  do  so  very  gradually,  sitting  up  for  short  inter- 
vals at  a  time,  increasing  gradually  day  by  day.  They  should  also 
be  very  careful  about  beginning  exercise,  and  should  do  so  little 
by  little. 

Occupation  and  Exercise, — In  the  incipient  and  early  stages  of  tlie 
disease  the  patient  is  greatly  assisted  by  some  light  out-door  pur- 
suit which  occupies  both  body  and  mind.  One  of  the  advantages 
of  camp  life  is  that,  with  its  little  daily  duties,  fishing,  hunting, 
boating,  etc.,  it  fulfills  this  condition  so  amply.  For  those  not 
camping  out,  light  gardening,  driving,  riding,  etc.,  may  be  sug- 
gested. 

Walking  should  be  allowed  according  to  the  patient's  strength. 
The  rule  in  regard  to  walking  and  all  forms  of  exercise  is  that  it 
should  not  be  sufficient  to  cause  fatigue,  and  that  if  the  tempera- 
ture afterwards  rises  to  looj.j*^  F.  it  is  an  indication  that  the  walk 
or  exercise  should  be  Hmited.  Exercise  which  tends  to  develop 
the  chest  should  be  practiced  daily,  and  should  form  an  important 
part  of  treatment  in  early  cases. 

Therapeutics, — The  absence  of  any  remedy  or  line  of  medica- 
tion which  can  be  regarded  as  specific  in  the  treatment  of  pulmo- 
nary tuberculosis  is  too  well  recognized  by  the  profession  to  require 
comment.  This,  however,  does  not  signify  that  therapeutic  agents 
should  be  discarded,  for  there  is  no  doubt  that  while  alone  they 
fail,  in  conjunction  with  open-air  treatment  and  superalimentation 
they  act  as  valuable  adjuvants.  In  early  incipient  cases,  with  few 
and  ill  defined  symptoms,  fresh  air  and  alimentation  alone  are  often 
sufficient. 

Treatment  according  to  the  principle  of  Similia^  while  obviously 
not  anti-tubercular,  seems  none  the  less,  when  drugs  which  dis- 
tinctly act  upon  the  pulmonary  parenchyma  are  employed,  to  meet 
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the  morbid  conditions  in  many  ways.     The  following  are  some  of 
the  principle  remedies  of  this  class  : 

Arsenici  iodidum  is  often  of  signal  service.  It  acts  best  in  the 
earlier  period  of  the  disease  when  there  is  rapid  loss  of  weight  and 
marked  prostration,  together  with  hectic  and  diarrhoea.  The  rem- 
edy acts  after  the  formation  of  a  cavity  as  well  as  when  one  is 
threatened, 

Arsenicum  album,  according  to  Allen,  is  a  valuable  remedy  for 
the  cachexia  which  leads  to  chronic  disease  of  the  lungs.  It  seems, 
however,  when  the  disease  is  established,  better  suited  to  somewhat 
advanced  conditions,  characterized  by  the  presence  of  a  lymphatic 
nervous  temperament,  great  debility,  emaciation  which  comes  on  rap- 
idly, restlessness,  mental  anguish,  fear  of  death,  waxy  pallid  counte- 
nance, craving  for  acids,  great  thirst,  drinking  frequently,  but  in 
small  quantities,  offensive  wasting  diarrh<i:;a,  burning  pains,  nausea, 
vomiting  and  cough,  usually  dr>'  with  a  sense  of  irritation  like  the 
inhalation  of  sulphurous  gas, 

lodidttm  is  indicated  when  there  is  enlargement  of  the  glands,  dr>' 
cough,  hoarseness,  heav}'  night -sweats,  pain  and  stitches  in  the 
larynx,  ravenous  appetite,  notwithstanding  which  there  is  continu- 
ous loss  of  flesh. 

Afitimomi  iodidum  is  an  important  remedy  and  frequently  acts 
with  marked  benefit  in  cases  where  there  is  profuse  expectoration, 
with  the  cnnstitutiunal  symptoms  indicating  iodine.  Tendencies  to 
consolidation,  with  profuse  muco-purulent  expectoration,  are  not 
infrequently  relieved  by  it. 

Stanni  iodidum^  after  the  iodide  of  arsenic,  and  the  iodide  of 
antimony,  is  a  most  valuable  remedy.  Its  special  indication  is 
profuse  expectoration  containing  abundant  pus  cells,  greenish  or 
yellowish  in  color,  sweetish  in  taste  and  easily  expectorated,  some- 
times coming  up  in  balls.  Stannum  may  be  administered  on  the 
same  general  indications.  Both  remedies  are  used  in  hectic  and 
emaciation.  Sense  of  weakness  in  the  chest,  fatigue  on  talking  are 
additional  but  minor  indications. 

fame  ;  of  all  preparations  of  lime  the  hypophosphite  stands  first. 
It  may  be  administered  with  good  effect  in  the  early  stages  of 
pulmonary  tuberculosis  in  young  subjects  with  delicate  tissues  and 
scrofulous  tendencies,  when  the   condition  is  characterized  by  a 
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slight  rise  of  temperature,  moderate  degrees  of  cough,  flushed 
cheeks  and  tendency  to  sweating.  Three  or  four  grains  of  the  first 
decimal  trituration  may  be  used  several  times  a  day.  Calcium 
carbonicum,  in  the  third  or  the  sixth  decimal  trituration,  is  indicated 
by  the  presence  of  free  perspiration,  rapid  emaciation,  loose  rattling 
cough,  soreness  of  the  chest,  painful  on  percussion,  hoarseness  and 
diarrhoea.  It  should  be  employed  when  these  symptoms  are  pres- 
ent in  the  early  stage  of  the  disease,  in  subjects  with  loose,  flabby 
tissues,  acid  dyspepsia  and  cachectic  tendencies. 

Pftosphorus  is  helpful  in  miliary  tuberculosis,  attended  with  after- 
noon fever,  flushed  face,  dry  short  cough,  hoarseness,  debilit>\  rapid 
breathing,  sweats  and  progressive  emaciation.  The  presence  of 
soreness  in  the  larynx  and  trachea,  diarrhoea,  especially  after  meals, 
palpitation,  blood -streaked  sputum,  are  additional  important  indi- 
cations. The  remedy  is  said  to  act  better  in  tall,  thin  persons,  and 
in  the  young. 

Silicia  may  be  used  in  the  suppurative  stages  with  oiTensive,  pro- 
fuse expectoration,  cavities,  fever  and  profuse  sweats, 

Addum  sulphnriciim  ;  in  the  last  stages  when  there  is  aphthous 
ulceration  of  the  mucous  membranes,  with  great  debility,  sweats 
and  venous  hremorrhages  from  the  orifices  of  the  body,  this  remedy 
will  often  palliate.  It  may  be  used  in  the  second  or  third  decimal 
dilution.     It  may  also  be  applied  to  the  ulcerating  surface. 

Kaii  carbonicum  ;  the  presence  of  sharp  stitching  }>ains  in  the 
chest,  with  dry  cough,  or  cough  with  scanty  expectoration,  hoarse 
in  the  early  morning,  cough  with  tickling  in  the  throat,  cutting 
pains  in  the  chest  after  lying  down  at  night,  extending  to  the  left 
hypochondrium,  are  the  chief  symptoms  pointing  to  this  remedy. 

Other  remedies  which  may  be  prescribed  according  to  their  spe- 
cial indications  are  sulphur,  sanguinaria,  antimonium  tartaratum, 
Pulsatilla,  lycopodium  and  kali  iodidum. 

Certain  other  drugs  are  regarded  as  especially  beneficial,  and  in 
some  instances  are  no  doubt  effective.  The  most  important  of 
these  are  as  follows  : 

Creasotum  is  one  of  the  most  popular  and  widely  used  remedies. 
It  does  not  appear  to  have  any  decided  effect  upon  the  tuberculous 
process,  but  it  is  of  benefit  in  stimulating  nutrition.  It  may  be  admin- 
istered in  capsules,  beginning  with  one  minim  doses  three  times  a 
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day,  increasing  gradually  to  eight  or  ten  minims.  It  may  also  be 
given  in  solution  with  alcohol  and  cardamon,  or  in  the  form  of  the 
carbonate  in  fifteen-grain  doses. 

Gtmiacol  may  be  given  as  a  substitute,  but  does  not  appear  to 
influence  the  progress  of  the  disease,  although  it  lessens  the  cough 
and  expectoration. 

Iodoform  certainly  possesses  a  decided  antagonism  to  the  tu- 
bcrcule  bacilli,  and  its  use  in  pulmonary  tuberculosis  has  not 
been  without  success.  The  writer  has  used  it  in  a  number  of 
instances  in  the  form  of  inunction,  according  to  the  following 
formula : 


S  lodofottni, 
OL  anisi, 
Ol.  gaultherise, 
Ol.  olivie, 
Lanolini, 


Administer  in  the  same  manner  as  mercurial  inunction 
bing  the  flexor  surface  of  one  arm  one  day,  that  of  tlie  other  arm 
the  next ;  that  of  the  thigh  the  next,  and  so  on.  About  one  drachm 
should  be  used  at  a  time.  The  process  should  be  kept  up  for 
weeks.  No  injurious  effects  have  been  observed.  Europhen  or 
iodol  may  be  substituted  for  iodoform  in  private  practice. 

Ickthyol  at  one  time  was  much  in  vogue.  The  writer  has  used  it 
quite  extensively,  commencing  with  three  drops  of  the  crude  drug 
in  capsules  three  times  daily,  and  increasing  it  up  to  the  point  of 
intolerance,  which  was  generally  reached  when  eighteen  or  tvvcnt>' 
minims  were  given.  The  result  of  observation  in  some  forty  cases 
showed  that  the  remedy,  when  the  dose  was  not  large  enough  to 
cause  ga.stric  disturbance,  was  in  some  instances  decidedly  benefi- 
cial, while  in  others  it  was  without  effect.  Its  administration  must 
be  entirely  empirical,  as  so  far  no  especial  indications  were  discov- 
ered which  would  seem  to  individualize  its  use. 

Strychnia  is  occasionally  useful  in  doses  of  one  or  two  grains  of 
the  second  decimal  trituration  three  times  daily.  It  appears  to  act 
beneficially  in  cases  characterized  by  weak  digestion  and  nervous 
symptoms. 

Cod  liver  oil  has  met  with  disfavor  in  some  quarters,  especially 
in  certain  sanatoria.     As  a  remedy  against  pulmonary  tuberculosis 
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it  is  of  no  direct  value,  but  it  certainly  helps  in  improving  the  nu- 
trition. It  is  recommended  especially  in  public  institutions,  where 
the  dietary  is  necessarily  somewhat  Hniited.  Fever  and  gastro- 
intestinal disturbances  are  contra-indications  to  its  use.  When  it 
disagrees,  cream  may  be  substituted. 

Treatment  of  Special  Symptoms. 

Fever. — ^ Patients  with  temperature  over  loo^^  F.  should  be  kept 
in  bed.  When  the  weather  and  circumstances  permit  the  patient 
should  be  placed  in  a  cot  out  of  doors. 

When  the  temperature  is  high  and  it  is  considered  advisable  to 
treat  this  symptom,  the  tincture  of  baptisia,  or  arsenite  of  quinine, 
may  be  used  with  good  effect.  The  latter  may  be  administered  in 
one-grain  doses  of  the  second  decimal  trituration  every  two  hours. 
Sponging  with  tepid  water  and  alcohol  may  be  used  when  more 
immediate  effect  is  desired.  The  coal  tar  derivations,  phenacetine, 
phenalgen,  or  acetanilid^  in  two-  or  three-grain  doses,  will  reduce  the 
temperature  for  the  time,  and  may  be  used  occasionally,  but  are  not 
recommended  for  regular  or  general  administration. 

Cough. — Cough  is  often  a  very  troublesome  symptom  and  re- 
quires special  attention.  Much  relief  can  be  obtained  by  obsening 
the  following  simple  general  rules  : 

Avoid  excitement,  talking  or  any  exercise  before  bedtime.  Before 
retiring,  let  the  bed  be  warmed  and  the  room  well  ventilated.  A 
woolen  nightgown  should  be  worn  instead  of  one  of  cotton.  A  glass 
of  hot  milk  sliould  be  taken  at  bedtime  and  during  the  night  on 
waking.  A  small  amount  of  stimulant  may  be  used  in  many  in- 
stances with  good  effect.  The  patient  should  be  taught  how  to  con- 
trol the  cough,  namely,  to  avoid  coughing  when  there  is  no  mass  of 
accumulated  secretion  in  the  lung,  and  to  encourage  it  when  there 
is.  The  morning  cough  should  therefore  be  encouraged.  It  may 
be  greatly  assisted  by  the  glass  of  warm  milk.  When  cough  is  ex- 
cited by  taking  food,  sometimes  causing  vomiting,  the  patient  should 
rest  in  the  recumbent  position  for  an  hour  before  and  after  meals. 
He  may  also  take  his  food  while  reclining. 

When  it  is  necessary  to  give  drugs  to  relieve  cough,  on  account 
of  the  loss  of  sleep  which  it  occasions  at  night,  which  is  frequently 
the  case  in  the  last  stages,  hyoscyamus  in  the  second  decimal,  or 
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codein,  ^  grain,  or  heroin  in  ^-  to  |-grairi  doses,  should  be  con- 
sidered. Other  useful  palliatives  for  the  last  stages  are  a  mixture 
of  chloroform  in  whiskey,  and  morphine  in  \-  to  -J^-grain  doses. 
Remedies  of  the  sedative  class,  while  often  necessary  in  the  later 
stages  as  palh'atives,  should  always  be  given  cautiously,  for  the 
accumulation  of  secretion  in  cavities  must  be  relieved. 

Inhalations  are  often  useful,  particularly  when  the  secretion  is  pro- 
fuse. Sometimes  an  anodyne  gargle  relieves  for  a  time,  especially 
if  the  cough  appears  to  be  aggravated  by  ulceration  of  the  pharynic. 
For  this  purpose  the  following  is  suggested  : 


li    Tr.  opti  camphoralx, 
Aq.  mcnlhflt  [3ipcril;«, 
Glycerin  i, 
Sig. ^Dilute  with  water  and  gurgle. 


^J- 


Pain  in  the  Chest. — Bryonia  is  the  chief  remedy.  Kali  carb., 
aconite,  sulphur,  actea  racemosa  should  also  be  considered,  accord- 
ing to  the  prevailing  individual  indications.  Strapping  with  adhe- 
sive plaster,  or  painting  the  chest  with  the  tincture  of  iodine  and 
the  application  of  galvanism  are  useful  measures.  For  the  chest 
pain  in  advanced  cases,  soothing  liniments  and  embrocations  may 
prove  helpful.  When  the  pain  is  distinctly  of  a  myalgic  character, 
phenacetine,  phenalgen,  in  two-grain  doses,  or  the  so-called  migraine 
tablet  may  be  used  with  good  effect. 

Szveats. — As  the  presence  of  sweats  tends  greatly  to  reduce  the 
patient  this  important  symptom,  when  excessive,  demands  particu- 
lar attention.  While  not  infrequently  the  remedy  indicated,  accord- 
ing to  the  totalit)^  of  the  symptoms  and  pathological  condition, 
will  control  this  condition,  special  treatment  will  also  often  be  re- 
quired. For  this  purpose  the  following  remedies  arc  recommended  ; 
Agaracine,  first  decimal,  one  or  two  grains  ;  dilute  phosphoric  acid, 
fifteen  drops  in  half  a  glass  of  water ;  pilocarpine,  second  decimal, 
one  grain  ;  atropin,  one  hundred  and  fiftieth  or  two  hundredth  of  a 
grain  hypodermically ;  camphoric  acid,  thirty  grains;  picrotoxin, 
the  second  decimal,  half  a  grain  ;  aromatic  sulphuric  acid,  fifteen 
drops  in  cinnamon  water  These  remedies  arc  best  given  about 
three  hours  before  the  expected  sweat. 

G astro- ftttestinai  Disorders, — WTien  the  digestion  is  feeble  the 
diet  must  be  changed  as  previously  suggested.  A  semi-liquid  diet 
with  prc-digestcd  foods  will  be  indicated.    Koumyss,  milk  and  lime 
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water,  peptonized  milk,  eggs,  toast  and  meat  broths  should  consti- 
tute the  principal  articles.  For  flatulence,  vomiting  and  pain  after 
eating,  nux  vomica,  carbo  vegetabilisj  bismuth  and  pepsin,  papoid, 
colocynth,  mercuriiis  and  ipecacuanha  are  useful. 

For  diarrhcea,  arsenicum  is  one  of  the  chief  and  most  efiective 
remedies,  in  the  second  to  the  sixth  decimal  trituration  ;  sometimes, 
in  the  form  of  Fowler's  solution,  in  one-drop  doses,  it  will  act  bet- 
ter. Cuphea  in  tincture,  and  arsenite  of  copper  in  the  second  decimal 
trituration,  for  diarrhoea  with  nausea,  vomiting  and  cramps.  When 
the  evacuations  show  the  presence  of  undigested  food,  in  addition 
to  arsenic,  cinchona,  ferrum  phos.  and  ferrum  ars.  may  be  consid- 
ered. Other  remedies  are  burnt  brandy,  salol,  bismuth  and  opium, 
but  the  latter  should  generally  be  avoided. 

When  the  evacuations  are  very  offensive,  a  dose  of  castor  oil  may 
be  administered,  with  the  view  of  removing  irritating  matter,  after 
which  the  selected  remedy  may  be  given.  An  excellent  measure 
when  other  remedies  fail  is  intestinal  irrigation  with  normal  sahne 
solution  or  boracic  acid. 

Hiemoptysis. — The  treatment  discussed  under  the  general  subject 
of  Haemoptysis  is  here  indicated.  The  readefj  therefore,  is  referred 
to  that  article. 

Dyspnaa. — This  symptom  seldom  if  ever  requires  special  atten- 
tion, except  in  the  last  stages,  when  diffusible  stimulants,  especially 
ammonia  and  morphine  hypodermically,  afford  relief. 

Stomatitis. — This  complication  is  sometimes  encountered  in  the 
later  stages,  and  is  best  met  by  antiseptic  mouth  wa-shes  contain- 
ing eucalyptus,  myrrh,  boracic  acid  or  potassium  chlorate, 
f  Dysphagia. — In  the  last  stages,  when  there  are  severe  lar>mgcal 
complications,  this  condition  may  require  special  palliative  treat- 
ment, viz.  : 


Bt  Morphia,  hydrochloriilis, 

Sac.  lactis, 

Glim,  arabici,       .... 
Sig. — Use  half  a  grain  before  meals  by  insufflation. 

R   Mentholi,   . 

Ol,  amygdala;  dulcls, 

Vitelli  ovi,  (afj»out  twelve  yolk*),  , 

Orthoformis, 

Aq.  dcstillntif,     ,  .  .  .  , 

Ig. — Geanse  part  unrl  insutllale. 


na     gr,  xv. 
.     gr.  XV. 
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Lactic  acidy  in  strengths  varying  from  lo  to  loo  per  cent.,  be< 
ginning  with  a  weak  solution,  is  one  of  the  most  effective  local  ap- 
plications. Swallowing  small  pieces  of  ice  will  sometimes  allay  the 
spasmodic  form. 

Local  Treatment  of  the  Resfikatorv  Tract. — In  advanced 
cases  when  the  expectoration  is  profuse  and  offensive,  and  cough 
troublesome,  relief  may  be  obtained  by  inhalation  of  some  anti- 
septic. The  selected  inhalant,  properly  prepared  and  placed  in 
an  inhaler,  should  be  inhaled  without  effort  for  an  hour.  The  best 
remedy  for  this  purpose  is  beechwood  creasote.  It  should  not, 
however,  be  used  when  there  is  a  tendency  to  haemorrhage.  The 
following  preparations  arc  recommended  ; 

Creasote,  chloroform  and  alcohol,  equal  parts  ;  or 
Creasote,  ethyl  iodide  and  tcrebene,  equal  parts  ;  or 
Creasote,  eucalyptus  oil  and  terebeiie,  equal  parts. 
Ten  to  twenty  drops  of  either  of  these  formulae  may  be  placed 
in  an  inhaler.  Guaiacol  may  be  used  in  like  manner.  The  follow- 
ing is  also  recommended  r 

H  Mentholi, 
Thymol  i. 
Add,  carbolic],     .         »  .         .         ,         .  .         ,       ift     gr.  v, 

OK  eucalypti. 1^\\, 

rJl.  pini  silvestri,  ....,...,     ,^viij. 
Sig. — A  tcaLSpoonful  to  a  pint  of  boiling  water  and  the  vajx^r  inhaled,  or  twenty  lo 
thirty  drops  inhaled  from  coiion. 

Other  u-seful  inhalants  are  tar  water  heated  and  the  vapor  in- 
haled ;  compound  tincture  of  benzoin,  a  drachm  to  a  pint  of  boiling 
water.  In  most  instances  inhalation  will  lessen  the  cough  and 
amount  oi  secretion,  and  thus  act  as  a  useful  palliative. 

3.  Fibrciid  Fiihiioiijtry  Tuliert'uliiHis. 

Fibroid  pulmonary  tuberculosis  is  that  variety  of  the  disease 
which  is  characterized  by  hyperplasia  and  contraction  of  the  con- 
nective tissue  of  the  lungs  and  slowness  of  the  morbid  processes. 
It  bears  an  intimate  relationship  to  pulmonar>^  fibrosis,  but  must  be 
distinguished  from  it,  that  is,  fibrosis  of  the  lung  may  be  either 
tuberculous  or  non-tuberculous, 

,^tiology. — The  disease  originates  in  two  ways.  First,  as  a 
fibro-tuberculosis,  in  which,  after  infection  of  a  previously  healthy 
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lung,  the  degenerative  processes  are  of  a  pnmarily  fibroid  nature. 
Second,  as  a  tuberculo-fibrosis,  where  the  disease  follows  chronic 
ulcerative  tuberculosis  or  tuberculous  pleurisy. 

The  disease  is  more  frequently  observed  In  those  of  fair  pb)rsK]ttC 
who  do  not  evince  heredity,  and  who  appear  to  have  a  ccitaio 
amount  of  resistive  force  against  the  bacillus,  notwithstanding  iU 
power  to  cause  infection.  It  is  more  frequent  among  men  than 
women  and  in  those  whose  occupations  require  them  to  inhale 
quantities  of  dust. 

Morbid  Anatomy.— The  tubercles  form  in  the  same  manner 
as  in  tlie  other  varieties  of  pulmonary  tuberculosis,  but  instead  of 
undergoing  caseation  and  softening  the  tubercular  masses  tukc  on 
a  fibroid  change^  becoming  transformed  into  firm,  hard,  deeply  pig- 
mented bodies.  These  bodies  are  found  in  the  walls  of  the  bron- 
chi and  the  peri-bronchial  tissue.  They  frequently  coalesce  and  new 
masses  form  on  their  surface,  resulting  in  a  racemose  arrangemcn 
('*  Carswell*s  Grapes  '*). 

The    interlobular    connective    tissue    undergoes     charactens 
changes.     It  first  proliferates,  then  contracts  and  indurates. 
of  tough,  grayish  fibrous  ti^^sue  form  in  the  lung  structures. 
bronchial  mucous  membrane  thickens,  the  lumen  of  the    tu 
alveoli  is  encroached  upon  in  some  places  and  dilatecl  m 
and  sometimes  calcareous  deposits  and  ulcerating:    caviticb 
Cavity  formation,  however,  is  not  common  unless   the    pr^ 
begun  as  an  ulcerative  type.     When  present,  the  cavity 
surrounded  with  deposits  of  fibrous  tissue  which    cau-    ^ 
less  shrinkage   of  its    dimensions.     These   changes 
bronchiectasis  and  emphysema,  patches  of  the   latter 
monly  present. 

The  seat  of  the  process  is  usually  at  one  apex, 
extends  downward,  involving  the  lung  to  a  greater  o 
The  involved  portion  becomes  markedly  shrunken, 
one-third  its  natural  size.  ,         . 

The  pleura  is  thickened  and  adherent.     The  heart  f»^mm%y 
the  retraction  of  the  lung  tissue,  and  frequently 
right  side  alone  or  the  whole  organ.     The   livcr 
often  displaced  upward.  

The  apex  of  the  other  lung  is  usually  also  som^"**"^         ^^ 
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Symptoms. — The  disease  manifests  itself  very  insidiously- 
Cough  usually  appears  early,  but  it  is  not  severe,  being  more  of  a 
hacking.  It  lacks  the  paroxysmal  character  of  that  of  the  ulcer- 
ative variety'.  Although  the  cough  increases  as  the  disease  pro- 
gresses, it  seldom  becomes  excessively  troublesome.  Frequently, 
even  in  cases  of  many  years  standing,  after  having  in  the  morning 
cleared  the  bronchial  tubes  of  the  accumulated  secretion  of  the  past 
night,  the  patient  coughs  but  little  during  the  remainder  of  the  day. 
There  is  always  more  or  less  chronic  bronchitis  present,  which 
necessarily  modifies  the  cough  and  expectoration.  Occasional 
there  is  haemorrhage. 

Expectoration  may  be  absent  for  a  considerable  time,  but  ulti- 
mately makes  its  appearance  ;  or  it  may  make  its  appearance  early. 
At  first  it  is  mucous  and  muco-purulent,  later  it  becomes  decidedly 
purulent.  Sometimes  it  is  streaked  with  blood.  The  quantity  is 
not  usually  excessive.  When  there  is  bronchiectasis  it  is  more 
abundant  and  often  offensive.  Microscopical  examination  docs  not 
reveal  the  bacilli  in  large  quantities  and  not  infrequently  several 
examinations  will  be  necessary  before  any  are  found. 

The  general  nutrition  in  the  early  period  of  the  disease  does  not 
usually  suffer  in  a  marked  degree,  but  ultimately  the  patient  be- 
comes thin  and  anaemic. 

The  respirator}^  rate  is  somewhat  accelerated  and  there  is  short- 
ness of  breath  on  exertion,  but  true  dyspntea  is  absent  unless  there 
is  an  excessive  degree  of  emphysema. 

The  pulse  shows  little  increase  at  first,  but  later  it  becomes  more 
rapid,  with  the  changes  incident  to  dilatation  of  the  heart.  The 
right  side  of  the  heart  and  sumetimes  the  whole  organ  may  become 
hypcrtrophied  and  dilated.  Murmurs  may  be  present,  and  subse- 
quently insufficiency  may  develop. 

Fever  is  absent  or  very  slight.  In  advanced  cases  it  may  arise 
from  absorption  of  the  purulent  secretions.  Sweats  may  be  present 
from  the  same  cause,  but  they  are  never  so  prominent  as  in  the 
ulcerative  variety. 

Diarrhcea  is  absent.  The  course  of  the  disease  is  exceedingly 
slow,  varying  from  four  or  five  to  ten,  twenty*  and  even  thirty  years. 
Notwithstanding  this  extreme  chronicity,  the  tendency  is  down- 
ward, and  the   patient  may  die  from   exhaustion   and  sepsis  from 
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absorption  of  the  purulent  secretion,  from  cardiac  complication,  or 
amyloid  degeneration  of  the  kidneys. 

Physical  SiGSS,.—///s/>crfioft  shows  retraction  of  the  supra-  and 
infra-ctavicular  spaces  and  more  or  less  of  the  whole  chest.  The 
shoulder  of  the  affected  side  may  be  lower  than  that  of  the  other. 
The  heart  is  usually  drawn  toward  the  afifected  lung.  If  the  left 
lung  is  the  seat  of  the  process,  owing  to  the  retraction,  it  exposes 
the  heart  and  in  consequence  there  may  be  marked  pulsation  in  the 
second,  third  and  fourth  interspaces. 

Palpitation  shows  increase  of  vocal  fremitus  over  the  affected  area. 
Percussion  gives  the  signs  of  dulness  common  to  pulmonary'  con- 
solidation. Frequently,  however,  the  percussion-note  may  display 
sa  sort  of  flat  tympany,  due  either  to  the  presence  of  a  large  saccu- 
lated bronchus  or  areas  of  emphysema  or  to  excessive  contraction 
of  the  lung. 

Auscultation  gives  feebleness  of  the  respiratory  murmur  in  some 
areas,  bronchial  breathing  in  others  and  fine  crackling  crepitant 
rales  in  still  others.  The  signs  of  cavities,  which  are  usually  small 
and  dry,  may  also  exist. 

Diagnosie.^The  diagnosis  at  first  may  be  difficult,  but  later  it 
is  easy.  The  physical  signs  as  observed  on  auscultation,  the  com- 
parative mildness  of  the  symptoms,  the  extreme  slowness  in  the 
course  of  the  disease  and  the  presence  of  the  bacillus  are  conclu- 
sive. 

The  main  point  of  distinction  is  to  determine  whether  the  disease 
is  a  tuberculous  pulmonary  fibrosis  or  fibroid  pneumonia.  In 
many  instances  this  is  difficult,  for  clinically  the  two  diseases  are 
almost  identical.  The  point  of  difference  is  the  presence  of  the  ba- 
cillus in  the  sputum.  Inasmuch  as  the  examination  of  the  sputum 
in  tubercular  pulmonary  fibrosis  may  frequently  fail  to  reveal  the 
bacillus,  while  subsequently  examination  may  show  its  presence,  it 
is  very  important  in  all  negative  cases  that  repeated  examinations 
should  be  made.  Additional  points  of  differentiation  between  tJie 
two  forms  of  pulmonary  fibrosis  are  discussed  under  the  head  of 
Fibrosis  of  the  Lungs, 

Syphilis  of  the  lung  may  simulate  tubercular  fibrosis,  but  the 
history  of  the  case  and  the  presence  of  accompanying  syphilitic 
lesions  usually  prevent  error. 
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Prognosis.— Under  favorable  conditions,  early  in  its  course,  the 

disease  may  be  arrested.  Complete  recovery,  however,  seldom  oc- 
curs. There  may  be  long  periods  when  the  progress  appears  to 
remain  quiescent,  then  it  lights  up  again.  As  far  as  life  is  con- 
cerned, patients  with  pulmonarj^  fibroid  tuberculosis  may  live  for 
many  years,  although  it  is  obvious  that  the  general  health  becomes 
impaired,  and  that  there  is  always  a  tendency  to  the  development 
of  acute  pulmonary  affections  and  cardiac  disease.  In  old  cases 
the  danger  of  amyloid  degeneration,  or  sepsis  from  absorption  of 
the  accumulated  secretions,  must  always  be  taken  into  considera- 
tion. Some  observers  mention  danger  from  fatal  haemorrhage,  but 
that  is  very  infrequent. 

Treatment, — The  same  general  lines  of  treatment  as  discussed 
under  the  ulcerativ^e  variety  arc  applicable  to  this  form  of  the  disease. 

FIBROSIS  OP  THE  LUNGS. 

Synonyms, — Fibroid  Pneumonia,  Chronic  Interstitial  Pneumonia^ 
Cirrhosis  of  tlw  Lungs,  Fibroid  Induration  of  the  Lungs. 

Fibrosis  of  the  lungs  is  a  chronic  process  characterized  patho- 
logically by  proliferation  of  the  connective  tissue  and  clinically  by 
evidences  of  impairment  of  the  function  of  the  lungs, 

etiology. — The  disease  results  from  continued  irritation  of  the 
lung  tissues  from  any  cause,  and  originates  as  a  primary  or  as  a 
secondary  process.  Primary  pulmonary  fibrosis  arising  from  the 
inhalation  of  irritating  particles  of  dust  is  discussed  under  the  head 
of  pneumonokoniosis.  The  secondary  variety  is  that  generally  im* 
plied  when  the  term  fibrosis  of  the  lungs  or  any  of  its  synonyms 
is  employed  and  is  the  subject  of  the  article.  It  arises  in  connec- 
tion with  many  forms  of  chronic  pulmonar>'  diseases,  as  the  sequela 
of  croupous  and  catarrhal  pneumonia,  from  extension  of  chronic 
disease  of  the  pleura  and  from  syphilis. 

The  fibroid  changes  may  involve  a  limited  area  of  the  lung,  or 
one  entire  lung  or  portions  of  both,  hence  the  disease  is  accordingly 
classified  as  local  or  diffuse. 

Local  pulmonary  fibrosis  is  common.  It  may  be  found  to  a 
greater  or  less  extent  in  all  chronic  diseases  of  the  lungs.  It  is  con- 
stant in  chronic  pulmonary  tuberculosis  where  it  is  a  conservative 
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process.  In  cases  where  the  tuberculosis  process  has  been  arrested, 
the  involved  areas  are  found  to  have  undergone  fibroid  change. 
In  fatal  cases  more  or  less  fibrosis  is  also  found,  showing  the  futile 
effort  of  nature  to  stop  the  course  of  the  disease.  Localized  areas 
of  fibroid  change  are  also  found  in  association  with  emphysema, 
bronchiectasis,  abscesses,  tumors,  gunimata  and  hydatids. 

Diffuse  fibrosis  of  the  lungs  is  observed  after  catarrhal  pneumonia, 
where  it  may  follow  cither  form,  especially  in  children,  constitut- 
ing what  is  sometimes  called  chronic  broncho-  or  catarrhal  pneumo- 
nia. It  may  also  appear  as  a  sequela  of  croupous  pneumonia, 
although  it  is  generally  admitted  that  this  is  rare.  Chronic  con- 
gestion of  the  lungs,  such  as  sometimes  occurs  in  valvular  diseases 
of  the  heart,  particularly  that  of  the  mitral,  not  infrequently  leads 
to  fibroid  changes  in  the  pulmonar)^  tissues.  Chronic  pleurisy  may 
sometimes  be  followed  by  similar  changes  constituting  what  is 
known  as  plcurogenous  fibroid  pneumonia.  Syphilis  of  the  lung 
presents  the  features  of  fibroid  degeneration,  but  is  considered  sep- 
arately. 

Neoplasms  and  aneurysm  by  compression  may  cause  cither  local 
or  diffuse  pulmonary  fibrosis. 

Morbid  Anatomy. — The  origin  of  the  pathological  process  is 
as  follows  :  The  primary  inflammation  is  followed  by  hyperemia  of 
the  connective  tissues  with  small  cell  infiltration  and  the  formation 
of  fusiform  cells  ;  these  subsequently  change  or  develop  into  con- 
nective or  fibrous  tissue.  The  tissues  contract  later  and  its  blood- 
vessels become  obliterated  until  finally  there  results  a  dense  fibrous 
mass.  In  consequence  the  air-cells  in  the  involved  areas  are  com- 
pressed or  more  or  less  entirely  obliterated.  The  contraction  of  the 
tissues  is  frequently  followed  by  dilatation  of  the  bronchi  (bronchi- 
ectasis).  Pulmonary  aneur>'sms  are  not  infrequent  in  these  cavities. 
Cases  are  observed  in  which  the  lung  is  changed  to  a  mass  of  bron- 
chiectatic  cavities  and  the  fibroid  process  is  confined  for  the  most 
part  to  the  root. 

In  the  local  forms  the  changes  are  lobar,  or  broncho-pneumonic, 
and  the  fibroid  areas  are  scattered  throughout  the  lung.  In  the 
diffuse  variety,  one  lobe,  or  the  greater  portion  of  one  lobe,  may  be 
affected.  The  process  is  usually  unilateral  when  lobar,  but  when 
more  extensive  it  may  affect  both  lungs,  one  much  more  than  tlie 
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of  piKie  dmiz^  the  course  of  the 
dsease.  There  is  ostalljr  cnwadeiable  h>7>ertTophy,  esf>ecially  on 
the  rigltf  side  The  pwlnriiy  artciy  may  show  evidences  of 
tcfio-sdcfiKis.  The  Im^  on  the  other  side  may  be  over-distcnd 
and  emphysematous. 

The  pletm  is  general])-  lumlwed  showing  the  presence  of  ad 
sioos  whtdi  are  sometimes  Ttxy  tough  and  sometiines  only  mod 
atdy  so ;  plenro-pcficardiil  adhesmi  may  also  be  present. 

On  section  the  aflected  areas  cat  vidi  cfiflScult>- and  disclose  ha 
dry,  airless,  somewhat  shiny  sut^kcs,  which  are  usually  light  gray 
tn  color,  but  sometimes  reddish. 

Microscopical  exammatioa  of  an  affected  portion  shows  thick 
ing  of  the  alveolar  walls*  and  cooipfession  and  obliteradon  of 
air-cells.     The  latter  when  not  entirely  destroyed  are  seen  to  con 
epithelial  cells,  granular  matter  and  tat  granules.     The  peri-bro 
chial  tissues  share  in  the  fibrous  process. 

The  mucosa  in  cases  of  long  standing  may  undergo  ulceration 
in  patches,  especially  in  the  cjilated  portions.  This  is  due  to  reten- 
tion of  bronchial  secretions.  In  advanced  cases  occasionally 
grene  results. 

Amyloid  changes  of  the  viscera  are  found  in  some  instances 

A  recdcular  form  is  mentioned  by  some  writers.     In  this  van 
fibrous  bands  are  found  scattered  symmetrically  throughout  both 
lungs.      It  is  very  rare. 

Symptoms. — The  early  manifestation  of  symptoms  \  ar>-  accor 
ing  to  the  primar)'  lesion  and  the  extent  of  the  lung  involved.  I 
slight  conditions  of  fibrosis,  such  as  occur  in  arrested  incipient 
tubercular  infections,  there  are  usually  no  symptoms.  When  there 
is  a  considerable  degree  of  the  lung  involved,  one  of  the  earliest 
symptoms  is  that  of  cough,  which  increases  as  the  disease  advances. 
At  first  it  is  dry,  but  later  there  is  a  muco-purulent  expectoration 
which  may  be  quite  copious  in  the  morning.  Sometimes  but  rarely 
it  is  blood  streaked.  Shortness  of  breath  is  also  an  early  symptom. 
It  arises  on  the  slightest  exertion,  but  when  the  patient  is  resting  it 
generally  ceases.  The  rate  of  respiration,  however,  even  when  quiet 
ts  more  or  less  accelerated.     The  general  health  shows  a  decline^ 


^m         FlC.  51,— Fibroid  ckgen«?rntion  of  the  tower  lobes  of  the  right  lung,  showing  atrophy 
™     of  the  same.     The  illustration  also  shows  markefl  dilatation  of  the  heart  which  was  the 
cause  of  death.     The  pericardium  is  lifted  showing  the  heart. 
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the  patient  loses  flesh  and  strength.  Fever  is  absent  The  pulse 
at  first  is  slow,  but  later  is  rapid.  In  rare  instances  there  are 
haemorrhages.  All  these  symptoms  are  of  slow  development  and 
in  spite  of  their  presence  the  patient  may  be  able  to  enjoy  life  to  a 
considerable  extent  and  live  for  many  years.  The  general  health, 
however,  will  be  much  below  the  nomial  standard,  and  there  is  a 
decided  susceptibility  to  changes  of  the  weather  and  a  tendency  to 
attacks  of  acute  bronchitis.  In  cases  of  long  standing  bronchiecta- 
sis often  develops.  When  this  occurs  there  may  be  fever  due  to 
retention  of  the  bronchial  secretions  and  paroxysms  of  cough,  such 
as  usually  attend  this  condition.  The  expectoration  now  may  be- 
come fetid. 

Clubbing  of  the  finger-nails  may  occur.  The  course  of  the  dis- 
ease may  extend  over  many  years.  It  tends  more  or  less  to  an 
ultimate  fatal  termination.  If  no  intercurrent  disease  destroys  life, 
the  obstruction  to  the  circulation  of  the  lungs  gradually  causes 
dilatation  of  the  heart,  which  in  turn  maybe  followed  by  the  symp- 
toms common  to  failing  compensation. 

In  cases  of  long  standing  general  pulmonary  fibrosis,  when  the 
patient  is  well  along  in  years  and  the  weakness  of  age  is  added  to 
that  induced  by  the  disease,  retention  of  the  secretion  in  the  bron- 
chiectatic  cavities  may  give  rise  to  a  condition  of  sepsis  and  the 
patient  may  die  of  auto-infection  and  asthenia. 

Pkvsical  SiG^s.—ZfiSpiT/iofi  shows  more  or  less  general  emacia- 
tion and  changes  in  the  affected  side,  namely,  retraction  with  ap- 
proximation of  the  ribs,  loss  of  motion  on  breathing  and  drooping 
of  the  shoulder.  The  healthy  side  is  enlarged^  the  spinal  column 
bowed  and  the  heart  displaced  toward  the  diseased  side,  being 
drawn  down  by  the  shrinkage  of  the  lung.  When  this  occurs  the 
impulse  may  be  visible  in  the  second,  third  and  fourth  interspaces. 

Palpation  gives  increase  of  vocal  fremitus  except  when  the  bronchi 
are  obliterated  or  when  there  is  excessive  thickening  of  the  pleura. 

Percussion  is  variable.  Sometimes  the  note  is  decidedly  flat, 
especially  at  the  apex,  sometimes  it  is  flat  and  high  pitched  or  flatly 
tympanitic.  These  changes  are  found  in  various  cases  and  are  due 
to  marked  shrinkage  and  thickening  of  the  Jung.  Over  a  bron- 
chiectatic  cavity  there  may  be  amphoric  resonance.  On  the  oppo* 
site  side  there  is  usually  hyper- resonance. 
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Ausadtation  gives  a  variety  of  signs  which  vary  according  to  the 
extent  of  the  disease.  At  the  apex  the  respirator}^  murmur  is 
tubular.  Towards  the  base  it  becomes  less  strong,  while  at  the 
base  itself  it  is  feeble.  Rales,  sibilant,  bubbling  and  sub-crepitant, 
are  audible  in  various  areas,  more  especially  in  the  middle  and 
lower  portions  of  the  lungs.  Of  these  signs,  bronchial  or  tubular 
breathing  and  sub-crepitant  rales  are  the  most  important,  and  when 
taken  in  connection  with  the  history,  the  most  significant. 

In  some  instances  the  breathing  may  be  decidedly  cavernous,  or 
even  amphoric.     This  is  due  to  excessive  dilatation  of  a  bronchus. 

On  the  unaffected  side  there  are  exaggerated  respiratory  mur- 
murs. 

The  heart  necessarily  shows  changes.  There  is  accentuation  of 
the  pneumonic  second  sound  and,  in  advanced  conditions,  murmurs 
and  the  signs  of  displacement  and  dilatation. 

X-Rav  Diagnosis,  see  Part  VI L 

Diagnosis.^ — The  presence  of  chronic  cough,  mucous  or  muco- 
purulent expectoration,  together  with  the  physical  signs  mentioned 
and  the  history  of  the  persistence  of  these  symptoms  for  a  long 
period,  points  to  the  presence  of  fibrosis  of  the  lungs.  A  diag- 
nosis, however,  cannot  be  made  until  fibroid  tuberculosis  has  been 
excluded. 

The  first  point  in  the  differential  diagnosis  is  to  distinguish  the 
disease  from  tubercular  fibrosis.  The  history  and  symptoms  of 
both  may  be  apparently  identical,  but  in  tuberculosis  the  disease 
is  more  apt  to  be  bilateral,  while  in  non-tubercular  fibrosis  it  is 
rather  more  likely  to  be  unilateral.  This,  however,  is  too  indefinite 
a  feature  to  form  a  substantial  base  of  differentiation,  the  only  posi* 
tive  point  is  the  presence  or  absence  of  the  tubercle  bacilli  in  the 
sputum.  The  fact  should  not  be  overlooked  that  in  fibroid  tuber- 
culosis several  examinations  are  often  necessary  before  the  bacillus 
is  detected,  hence  veiy  careful  consideration  should  be  given  each 
case  and  frequent  examinations  should  be  made.  It  is  important 
also  to  note  that  cases  of  long  standing  may  assume  a  decided  hec- 
tic from  retention  of  bronchial  secretions  in  old  bronchiectatic  cavi- 
ties, yet  remain  free  from  tubercular  infection. 

Prognosis, — The  duration  of  the  disease  may  cover  a  period  of 
many  years,  even  twenty  or  more.      Death,  however,  often  occurs 
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from  some  intercurrent  affection,  as  impairment  of  the  general  death 
renders  such  probable.  The  fact  that  the  patient  may  become  in- 
fected by  the  tubercle  bacilli  should  not  be  forgotten.  When  the 
disease  runs  its  course,  the  patient  after  many  years  of  semi-  and 
actual  invalidism  succumbs  either  from  the  cardiac  complications 
or  from  general  weakness  as  mentioned. 

Treatment. — The  manaf^ement  of  cases  of  pulmonary  fibrosis 
must  be  on  general  hygienic  principles.  The  nutrition  must  be 
maintained  at  the  highest  possible  standard,  A  little  wine  or 
whiskey  with  dinner  is  often  advisable  in  those  of  advanced  years, 
The  patient  should  live  in  the  open  air  as  much  as  possible,  dress 
warm  and  avoid  cold  and  damp  and  the  changes  of  weather, 
Whenever  possible  the  winters  should  be  passed  in  a  warm  or  mild, 
dr>'  equable  climate,  If  bronchial  symptoms  are  prominent,  the 
iodide  of  arsenic  or  the  iodide  of  potassium  may  prove  of  some 
service,  especially  if  there  are  acute  exacerbations.  When  fetid 
bronchitis  or  bronchiectasis  develops  the  treatment  should  be  ac- 
cording  to  the  plans  considered  for  these  conditions. 

PNEUMONOKONIOSIS. 

The  derivation  of  pneumonokoniosis  from  nveofnovj  the  lung  ;  moho, 
dust,  explains  its  meaning.  It  is  applied  to  tliat  morbid  candition 
of  the  lungs  which  arises  from  the  continuous  inhalation  of  large 
quantities  of  dust. 

.etiology, — The  disease  is  one  of  occupation  and  is  due  ta  the 
irritating  effect  of  dust  particles  upon  the  lung  tissue.  According 
to  the  nature  of  the  irritant  it  has  been  variously  designated,  thus 
anthracosis,  when  caused  by  coal  dust,  siderosis,'  when  from  the 
dust  of  iron,  chalicosis,  from  minerals  in  general,  byssinosis.  from 
cotton  fibres,  etc.  Colloquially  it  is  called  stonecutters*  phthisis^ 
knife-grinders'  phthisis  and  millers'  phthisis. 

The  conditions  which  favor  the  developfnent  of  the  disease  arc 
deficient  ventilation  and  the  quantity  as  well  as  the  qualit>-  of  the 
dust  inhaled.  The  first  is  strikingly  illustfatcd  in  mining  and  tbc 
second  in  grindstone  manufactories.  Mimng  has  the  a.JditionaJ  in- 
jurious  factor  of  deprivation  of  sunhght,  wkicb  necessarily  temblo 
lower  the  vitalit>\ 
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Morbid  Anatomy.^Thc  lung  is  discolored  according  to  the 
nature  of  the  inhaled  irritant.  In  miners,  it  is  black  ;  in  workers  in 
iron  oxide,  it  is  red.  The  pigmentation  may  be  dense  and  uniform 
or  variagated  and  mottled.  Fibroid  degeneration  is  the  most 
markedly  characteristic  change.  The  ciliated  epithelia  and  phago- 
cytes which  are  normal  to  the  respiratory  mucoys  tract  are  en- 
gaged extensively  with  inhaled  particles.  The  cilia  push  the  dust- 
laden  mucus  to  where  tt  can  be  removed  by  coughing.  The 
mucus  and  alveolar  cells  take  up  the  dust  particles  and,  unless 
the  latter  are  ver)'  abundant,  prevent  their  entering  the  lung  tissue. 
When  the  foreign  material  is  excessive,  it  escapes  these  cells  and 
penetrates  the  mucous  surfaces  where  it  meets  the  connective  tis- 
sue, which  has  the  power  of  retaining  large  numbers  of  dust  parti- 
cles. In  the  occupations  under  discussion  these  natural  resistive 
forces  are  overwhelmed  and  the  lymph  channels  are  entered,  the 
particles  being  carried  to  the  lymph  nodules  surrounding  the  blood- 
vessels and  bronchi  to  the  interlobular  septa  beneath  the  pleura, 
and  by  the  large  lymph  streams  to  the  substernal,  bronchial  and 
tracheal  glands.  In  the  latter  instance  they  are  prevented  from 
reaching  the  general  circulation  by  the  stroma  cells  of  the  follicular 
cords  of  the  gland  structure. 

In  cases  of  anthracosis  deposits  of  coal  particles  have  been  dis- 
covered in  the  liver  and  spleen,  showing  that  they  sometimes  enter 
the  general  circulation. 

Under  the  influence  of  a  constant  and  abundant  inpouring  of  the 
dust  particles,  hyperplasia  of  the  connective  tissue  is  excited  and 
the  process  of  fibrosis  commences. 

The  starting-point  is  usually  in  the  peri-bronchial  lymphatics 
and  in  the  early  stages  the  changes  are  confined  to  these  localities. 
In  time  the  hyperplasia  of  the  pulmonary  connective  tissue  becomes 
general.  The  walls  of  the  alveoli  and  interlobular  septa  show  new 
connective  tissue  formation,  while  bands  of  fibrous  tissue  may  be 
observed  crossing  the  lung  in  various  directions.  The  natural  elas- 
ticity of  the  lung  is  much  diminished  and  emphysema  results. 

Patches  of  dense,  airless  tissue,  surrounded  with  dark,  grayish 
crepitant  tissue  are  found  in  the  lung,  especially  in  anthracosis,  in 
the  centre  of  which  a  bronchus  is  found.  These  patches  are  areas 
of  fibroid  broncho-pneumonia.     They  vary  in  size  from  a  pea  to 
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a  hazelnut.     Sometimes  they  coalesce  and   form  large  indurated 
masses. 

In  addition  to  these  changes  chronic  bronchitis  plays  a  very  im- 
portant part  and  the  pathological  changes  incident  to  it  must  also 
be  taken  Into  consideration.  Emphysema  also  constitutes  a  more 
or  less  constant  accompaniment     Bronchiectasis  likewise  results. 

The  bronchial  glands  are  pigmented  anfl  enlarged  and  the 
pleura  is  thickened  with  adhesions.  The  heart  may  be  secondarily 
affected,  being  hypertrophied  and  dilated. 

In  some  instances  the  fibroid  areas  may  undergo  softening  and 
form  suppurating  cavities  with  ragged  walls.  These  cavities  are 
usually  small. 

It  is  important  to  bear  in  mind  that  a  tubercular  process  may  be- 
come ingrafted  upon  that  of  pneumonokoniosis,  as  the  latter  nat- 
urally tends  to  place  the  lungs  in  a  condition  favorable  for  the  re- 
ception of  the  bacillus. 

Symptoms. — The  clinical  manifestations  of  pneumonokoniosis 
are  essentially  those  of  chronic  bronchitis  and  emphysema  and 
later  of  pulmonary  fibrosis.  Cough  is  one  of  the  early  symptoms, 
likewise  dyspncea,  which  as  an  accompaniment  of  emphysema  may 
be  asthmatic  and  paroxysmal.  In  cotton  workers  sneezing  may  be 
an  early  symptom. 

The  expectoration  in  the  earhest  stages  is  mucoid,  later  it  be- 
comes profuse  and  purulent  and  when  there  is  bronchiectasis,  fetid. 
In  some  cases  it  may  be  a  broncho rrhcea. 

In  the  case  of  coa!  miners  it  is  black  ;  in  those  who  work  in  cot- 
ton white  ;  thus  varying  according  to  the  occupation.  In  workers 
in  stone,  gritty  particles  are  sooietimes  found. 

As  the  disease  progresses,  there  is  debility  and  loss  of  flesh. 
Night-sweats,  fever  and  diarrhoea  also  develop  as  the  result  of  ab- 
sorption of  septic  matter  from  the  retained  pulmonary  secretions  or 
tubercular  infection. 

Dropsy  may  also  develop,  consequent  upon  obstruction  of  the 
pulmonary  circulation  and  cardiac  dilatation > 

The  course  of  the  disease  covers  many  years.     A  cough  and 
some  impairment  of  the  general  health  may  be  present  for  a  long 
period  without  other  marked  symptoms, 
K       Physicial  Signs.^ — The  physical  signs  do  not  call  for  separate 
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discussion,  being  those  of  chronic  bronchitis,  fibrosis  of  the  lung 
and  emphysema. 

Prognosis.— While  the  protracted  course  of  the  disease  permits 
patients  suffering  from  pneumonokoniosis  to  live  many  years,  the 
ultimate  outlook  is  decidedly  unfavorable,  unjess  the  injurious 
causal  occupation  ceases  to  be  engaged  in.  It  is  notable  that  men 
engaged  in  the  occupations  under  discussion  seldom  live  beyond 
middle  age.  In  the  early  stages,  when  the  pathological  changes 
have  not  gone  far,  if  the  patient  is  placed  under  favorable  hygienic 
surroundings,  the  prospect  is  fair  for  the  arrest  of  the  disease. 

Diagnosis. — The  diagnosis  scarcely  requires  special  comment 
Given  the  symptoms  of  chronic  bronchitis,  pulmonary  fibrosis  and 
emphysema,  in  a  person  constantly  inhaling  a  dust-laden  atmos- 
phere, there  can  be  no  difficulty  in  recognizing  the  condition. 

Treatment. — The  first  essential  is  obviously  removal  to  proper 
hygienic  surroundings,  with  abundance  of  pure  fresh  air  and  sun- 
shine. The  nutrition  should  also  be  maintained  at  a  high  stand- 
ard. As  far  as  remedies  are  concerned,  those  mentioned  in  the 
treatment  of  chronic  bronchitis,  emphysema  and  bronchiectasis 
should  be  considered. 


ABSCESS  OP  THE  LUNGS. 

Synonyms. — Suppnrathe  PneumamHs^  Metastatic  Abscess,  Embolic 
Septic  Pneumonia^  Septic  Pneumonia. 

Abscess  of  the  lungs  signifies,  as  in  other  localities,  infiltration 
of  a  portion  of  the  tissues  with  pus  and  white  blood-corpuscles, 
and  subsequent  sloughing  and  dissolution  of  its  connection  with 
the  surrounding  structures. 

etiology* — Predisposition  is  recognized  in  depraved  states  of 
the  system  from  any  cause,  such  as  prolonged  illness,  chronic  alco- 
holism, old  age  or  diabetes. 

The  exciting  cause  is  obviously  pyogenic  bacteria,  especially  the 
streptococci  and  the  staphylococci,  w^hich  gain  entrance  either  by 
inspiration  or  through  the  blood  channels. 

Pulmonar>'  abscess  differs  from  abscess  in  other  parts  in  that  the 
surrounding  tissues  are  often  the  seat  of  preexisting  disease.  Thus 
there  may  be  abscess  following  some  other  morbid  condition  of  the 
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lungs,  as  well  as  abscess  in  lungs  previously  healthy.  The  most 
frequent  causes  fall  under  the  first  head  and  include  croupous,  des- 
quamative and  aspiration  pneumonia  and  tuberculosis.  While 
croupous  pneumonia  does  not  very  often  terminate  in  abscess  of  the 
lungs,  a  larger  proportion  of  cases  arise  from  it  than  from  any 
other  one  cause.  Less  frequenUy  desquamative  pneumonia  may 
run  into  abscess.  In  aspiration  pneumonia  a  foreign  body  may  be 
drawTi  in  to  the  bronchi,  where  it  lodges  and  sets  up  a  pneumonic 
inflammation  which  subsequently  breaks  down  and  suppurates. 

In  pulmonary  tuberculosis,  when  large  caseous  masses  have  un- 
dergone rapid  softening,  abscesses  may  form. 

Abscess  formation  in  lungs  previously  healthy  occurs  in  infectious 
embolism,  and  in  connection  with  suppurative  conditions,  notably 
puerj>eral  sepsis,  gangrene,  sloughing  bed-sores,  suppurative  joints, 
abscess  of  the  mediastinal  glands^  glanders,  abscess  of  the  liver, 
malignant  pustule  and  caries  and  necrosis  of  any  bone,  especially 
those  of  the  thorax. 

Pulmonary  abscess  may  likewise  arise  from  contiguity,  as  rupture 
into  the  lungs  of  an  abscess  of  the  liver  or  mediastinum,  or  from 
extension  of  empyema.  Rarer  causes  are  traumatism,  perforation 
from  carcinomatous  ulceration  and  pressure  from  thoracic  aneurysm. 

Morbid  Anatomy. — ^Pulmonary  abscess  may  be  single  or  mul- 
tiple. Its  scat  in  about  80  per  cent,  of  all  cases  is  in  the  lower 
lobes.  Those  of  pneumonic  origin  are  usually  single ;  those  the 
result  of  general  sepsis  arc  multiple.  In  some  instances  there  is  a 
purulent  infiltration  of  the  blood-vessels  and  interstitial  tissue  of 
a  certain  part,  but  more  frequently  there  is  a  circumscribed  area  of 
purulcncy.  The  size  in  the  latter  case  may  vary  from  a  small  wal- 
nut to  that  of  an  orange.  The  walls  of  the  abscess  are  irregular 
and  the  contents  purulent^  rarely  necrotic,  In  cases  of  long  stand- 
ing the  walls  may  be  fibrous.  When  near  the  pleura  empyema 
usually  results,  although  ,sero-fibrinous  pkurisy  may  also  occur. 
Pulmonary  abscess  may  sometimes  rupture  into  the  pleural  cavity. 

Symptoms.— The  presence  of  abscess  in  the  lung  is  not  always 
attended  with  clearly -defined  symptoms.  During  the  formation  of 
the  suppurating  process  the  temperature  remains  high.  Later  it 
usually  assumes  a  septic  course.  When  abscess  follows  croupous 
pneumonia  the  course  of  the  latter  is  usually  characterized  by  ir- 
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regularity  and  symptoms  of  astlienia,  followed  by  improvement  at 
the  period  of  crisis,  and  afterward  by  an  exacerbation  of  unfavor- 
able symptoms  in  the  form  of  rigors,  fever,  sweats  and  dyspnoea. 

The  sputum  is  of  great  dia^^nostic  value.  It  is  purulent  and 
usually  yellow,  less  often  greenish  or  brownish  in  color.  It  emits 
a  sweetish  or  fetid  odor,  but  is  by  no  means  so  offensive  as  in  the 
case  of  gangrene  of  the  lungs.  On  microscopic  examination  par- 
ticles of  elastic  tissue  fibres  of  the  lung  are  seen.  This  is  of  great] 
diagnostic  importance.     Leucocytosis  is  present. 

Physical  Signs. — The  physical  signs  are  those  of  consolidation 
before  the  discharge  of  the  pus,  and  afterwards  those  of  cavity  in 
addition  to  consolidation. 

Diagnosis. — The  presence  of  elastic  tissue  fibres  from  the  lung, 
copious  purulent  sputum  and  the  constitutional  symptoms  of  puru- 
lent infection  and  leucocytosis  are  the  essential  features  upon  which 
the  diagnosis  rests. 

In  the  instance  when  infectious  embolism  is  suspected  and  its 
possible  source  recognized,  the  presence  of  pain  in  the  side,  with 
symptoms  of  purulent  infection  and  quick  and  superficial  respira- 
tion, is  strongly  suggestive  of  pulmonary  abscess. 

The  development  of  pleuritic  friction  murmurs  in  association 
with  abscess  of  the  lung  must  be  regarded  as  indicating  that  perfo- 
ration is  imminent  or  has  taken  place. 

Bronchiectasis  might  under  some  conditions  be  confused  with 
abscess  of  the  lung,  but  its  sputum  rarely  contains  elastic  fibres, 
and  that  only  when  the  bronchi  are  ulcerated, 

A  pulmonary  abscess  cavity  may  be  distinguished  from  one  of 
tuberculous  origin  by  the  presence  of  bacilli  in  the  sputum^  and  in 
the  instance  of  abscess  associated  with  tuberculosis  by  the  fact  that 
the  cavity  of  abscess  is  in  the  greater  number  of  instances  in  the 
lower  lobes. 

Prognosis. — The  outlook  is  unfavorable,  although  in  the  in- 
stance of  a  single  abscess  the  prospects  of  recovery  are  sometimes 
quite  fair.  Abscess  from  embolism  and  multiple  abscesses  arc  very 
grave,  also  those  associated  with  empyema  and  hepatic  abscesses 
which  discharge  into  the  lung. 

Treatment.— Support  the  patient  by  the  administration  of  highly 
nutritious  food  and  stimulants  and  in  every  way  endeavor  to  coun- 
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tcract  the  great  drain  upon  the  system.  Alcoholic  stimulants  are 
always  necessary.  Antiseptic  inhalations,  such  as  creasote,  euca- 
lyptus and  carbolic  acid,  as  mentioned  under  Tuberculosis,  may 
prove  of  service  in  promoting  the  cough  and  as  deodorants.  No 
anodynes  should  be  used  to  allay  the  cough.  Generally  constitu- 
tional remedies,  such  as  hepar  .sulphur.,  silicia,  arsenicum,  arsenici 
iodidum,  lachesis,  quinia  and  echinacea  should  be  administered  ac- 
cording to  individual  indications. 

When  the  abscess  is  near  the  surface  of  the  lung  surgical  inter- 
ference in  the  form  of  pneumonotomy  for  the  evacuation  of  pus 
should  be  considered.  When  associated  with  empyema,  resection 
of  the  ribs  will  be  indicated  and  should  be  performed  without  delay. 

Indications  for  operative  interference  are  difficult  to  specialize.  It 
may  be  stated,  however,  that  the  presence  of  secondary  empjema 
points  to  the  evacuation  of  pus  in  all  cases  of  pulmonary  abscess, 
also  in  cases  uncomplicated  with  empyema  with  no  prospect  of 
evacuation  by  the  bronchial  tubes. 

GANGRENE  OF  THE  LUNGS. 

Pulmonary  gangrene  is  necrosis  and  decomposition  of  lung  tis- 
sue.    The  process  may  be  either  circumscribed  or  diffused. 

etiology. — In  all  instances  it  is  a  secondary  affection.  Three 
factors  enter  into  its  causation.  First,  predisposition  ;  second,  a  pri- 
mary disease  ;  third,  the  bacteria  of  putrefaction. 

Predisposition  is  manifest  in  all  conditions  which  tend  to  depress 
the  vitality,  such  as  chronic  alcoholism,  diabetes,  Bright's  disease, 
faulty  nutrition  either  through  malassimilation  or  the  vicissitudes 
incident  to  poverty^ 

The  diseases  which  are  liable  to  develop  pulmonary  gangrene 
when  engrafted  upon  a  constitution  undermined  by  debilitating 
influences  as  above  mentioned  are  as  follows  : 

( i )  Croupous  pn e u  m o n i  a. 

(2)  Aspiration  pneumonia,  especially  when  the  foreign  body  itself 
undergoes  decomposition. 

(3)  Bronchiectasis  and  tuberculosis,  where  the  contents  of  putrid 
cavities  induce  gangrene  of  the  surrounding  tissues. 

(4)  Pulmonary  embolism,  cither  simple  or  infectious.  In  the  first 
instance  the  embolus  may  cause  gangrene  by  occluding  the  vessel 
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9ui  cuttiilg  off  the  blood-supply,  in  the  latter  it  may  carry  with  it 
die  putrc^ction  germ  from  some  other  area.     This  may  occur  in 
5c|>sts  of  all  kinds,  local  sloughing  and  suppurative  conditions. 
^5)  Tbrombosis  of  the  pulmonary  artery.    This  is  an  unusual  but 
cause,  and  has  occurred  in  infectious  fevers,  such  as  typhus 
typhoid, 
(6>  L'lccrative  processes,  such  as  cancer  of  neighboring  organs, 
the  iitomach  or  oesophagus,  or  cancer  of  the  lung  itself. 
(^)  Pressure  from  aneurysm  of  the  aorta,  or  tumor  of  the  mcdi- 


($>  General  infections,  such  as  typhus,  typhoid,  measles,  glan- 
dtr9^  scptico-pyxmia  and  snake  poisons. 

(9)  Ulcerative  processes  of  the  mouth,  pharjmx,  larynx  and  tra- 
chea. These  may  prove  the  source  of  infection  by  inhalation  of 
3C|llic  germs  from  their  secretions. 

(10)  Wounds  of  the  lung.  This  ma>'  be  caused  by  direct  pcrfo- 
l«lkvi  or  by  indirect  laceration  and  contusion  of  the  lung  tissue. 

While  the  diseased  conditions,  which  may  prepare  the  way  for  in- 
fection of  the  lungs  by  the  putrefactive  bacillus,  arc  many,  it  is  only 
tn  a  stiialt  proportion  of  such  instances  that  pulmonary  gangrene 
ffVttulU. 

The  third  causal  factor  and  the  specific  cause  itself  is  the  putre- 
(j^ioil  bacillus.  The  identity  of  this  micro-organism  has  not  yet 
established  witJi  any  degree  of  certainty.  Various  bacilli  have 
described  by  different  investigators  as  the  source  of  the  lesion. 
TW  Staphylococcus  aureus  and  streptococcus  pyogenes  have  been 
|H>iitted  out  as  the  cause  by  one  observer,  a  special  micro-organism 
ha!i  been  demonstatcd  by  another,  and  still  another  maintains  that 
"  \'ariouiJ  kinds  of  micro-organisms  "  are  the  probable  cause.  With 
*uch  conflicting  statements  it  is  safe  to  conclude  that  the  spcdfic 
Ucilluj*  has  not  yet  been  recognized. 

Morbid  Anatomy. — In  the  circumscribed  form  the  process  con- 
sists of  one  or  more  areas  of  gangrene  with  the  line  of  demarcation 
belwteit  the  gangrene  and  non-gangrenous  tissues  clearly  defined. 
The  J»c<it  of  the  process  is  usually  in  the  lower  lobe  of  the  lung. 
The  right  lung  is  more  frequently  involved  than  the  left,  and  the 
iienphcry  more  than  the  central  portion.  Under  this  form  gan- 
grene of  embolic  origin  is  included. 
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The  necrosed  area  ranges  in  size  from  one-third  of  an  inch  to  an 
inch  and  a  half  in  diameter.  The  process  may  consist  of  a  fresh 
mortification  which  is  soft^  pliable  in  consistence  and  greenish-brown 
in  color,  or  a  firm  eschar  of  greenish-brown  or  blackish  formation 
with  the  tissues  more  moist,  more  compact  than  those  of  the 
normal  lung,  and  at  the  same  time  harder.  In  appearance  this  for- 
mation is  like  an  eschar  on  the  skin  following  the  burn  of  caustic 
potash. 

On  section  the  involved  areas  exude  a  foul  smelling  fluid.  The 
lung  surrounding  the  gangrene  is  congested,  inflamed  and  often 
consolidated,  and  the  air-cells  are  filled  with  the  products  of  the 
decomposing  lung  tissue.  There  is  also  surrounding  the  involved 
area  a  marked  degree  of  cedema.  As  the  process  advances  the 
necrosed  mass  disintegrates  and  is  expelled,  leaving  a  ragged, 
shreddy  cavity  containing  a  putrid  greenish  fluid. 

Vessels  may  be  eroded  and  copious  haemorrhages  occur.  The 
adjacent  veins  may  become  occluded  by  infection  and  emboli  may 
detach  themselves  and  set  up  infectious  processes  elsewhere.  The 
pleura  may  likewise  become  implicated  and  give  way  and  pneumo- 
pyothorax  result.  The  secretions  cause  intense  irritation  of  the 
bronchial  mucosa,  but  the  bronchial  tubes  resist  the  necrotic  pro- 
cess longer  than  any  other  pulmonary  tissue.  Ultimately,  however, 
they  succumb.  In  the  rare  instances  where  recovery  takes  place, 
the  cavities  formed  by  the  gangrenous  processes  develop  a  lining 
wall  of  connective  issue  and  contract  to  a  greater  or  less  degree. 

The  diffuse  variety  is  rare.  It  may  occur  after  lobar  pneumonia 
or  occlusion  of  a  br^mch  of  the  pulmonary  artery.  The  latter  is 
very  unusual.  The  process  may  also  arise  secondarily  to  the  cir- 
cumscribed variety.  The  greater  portion  of  a  lobe  or  entire  lung 
may  be  involved,  but  the  process  is  less  intense,  sometimes  becom- 
ing dry.  The  tissues  are  moist,  breaking  easily,  as  in  post-mortem 
engorgement  with  serum.  The  color  is  lightish  or  dark  green  or 
almost  black.  The  involved  tissues  become  soft  and  pulpy  ;  a  pu- 
trid mass  yielding  a  grayish-green  foul  fluid.  In  some  portions  of 
the  lung  the  almost  healthy  tissue  merges  gradually  into  the  gan- 
grenous area,  in  others  there  is  a  line  of  inflammation  and  engorge- 
ment dividing  the  two.  Spots  of  hiemorrhagic  infiltration  may  be 
observed. 
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Microscopical  examination  shows  the  presence  of  fragments  of 
necrosed  tissue,  great  quantities  of  bacteria  of  various  kinds,  notably 
the  staphylococcus  pyof^encs  and  streptococcus  aureus,  also  free 
fat.  fatty  crystals,  changed  blood  and  detritus. 

Symptoms. — There  is  the  history  of  some  preceding  disease  or 
condition  which  more  or  less  influences  the  symptoms  which  accom- 
pany those  peculiar  to  pulmonary  gangrene.  The  latter  are  very 
striking  and  consists  of  an  unusually  profuse  and  horribly  offensive 
sputum  of  a  dirty  greenish-yellow  or  brownish  color  with  a  ten- 
dency to  separate  into  layers,  viz,,  the  first  or  bottom  layer  consist- 
ing of  a  thick  sediment  like  pus  of  a  greenish-brown  color,  above 
this  an  albuminous^  almost  serous,  layer  of  a  greenish  color,  and 
an  upper  layer  of  greenish-yellow  froth.  Cough  is  more  or  less 
constant,  arising  from  the  irritating  qualities  of  the  secretions  and 
the  accompanying  bronchitis.  Haemoptysis  is  frequent.  It  may 
be  slight,  the  blood  being  mixed  with  sputum,  or  copious  consist- 
rng  of  pure  blood.  The  patient  usually  lies  on  the  affected  side, 
Dyspncua  may  not  be  marked,  except  when  the  patient  attempts  to 
exert  himself  when  it  may  become  excessive. 

Constitutional  symptoms  are  profound,  there  is  great  depression 
of  general  strength  and  vitality.  There  is  fever,  sweats,  irregular 
pulse  and  the  symptoms  peculiar  to  sepsis.  Fever  may  not,  how- 
ever, be  at  all  excessive,  running  from  102°  to  103°  F.,  or  it  may  be 
absent.  There  may  be  gastro-intestinal  irritation  from  the  inges- 
tion of  poisonous  matter.  Emboli,  pleurisy  and  pneumothorax 
are  all  possible  complications.  The  association  of  abscess  of  the 
brain  with  pulmonary  gangrene  should  also  receive  consideration. 

Physical  Sions. — There  are  no  disdnctivc  physical  signs.  There 
are  the  usual  signs  of  consolidation,  softening  and  excavation  accord- 
ing to  the  stage  of  the  disease.  Areas  of  consolidation  rapidly  followed 
by  excavation  are  very  suggestive.  When  the  areas  of  gangrene  are 
deeply  situated  often  the  only  signs  discernible  are  bronchial  rales. 

Diagnosis. — The  diagnosis  depends  for  the  most  part  upon  the 
extreme  factor  of  the  sputum  in  association  with  the  presence  of 
necrosed  masses  of  lung  tissue  and  elastic  tissue  fibres,  the  physi- 
cal signs  of  rapidly  forming  cavities  and  the  symptoms  of  sepsis 
and  systemic  prostration. 

Pulmonary  gangrene  may  be  confused  with  bronchiectasis,  fetid 
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bronchitis  and  abscess  of  the  lung  with  foetor.  From  bronchiecta- 
sis, which  may  be  attended  with  fetid  sputum  separable  on  standing 
in  layers,  pulmonary  gangrene  can  be  distinguished  by  the  more 
rapid  and  more  proff>und  prostration,  the  presence  of  necrotic 
masses  of  lung  tissue  and  of  clastic  tissue  fibres  in  the  sputum  (the 
latter  is  only  present  m  bronchiectasis  when  the  bronchi  are  ufcer- 
atcd),  the  greater  foetor  and  frequently  by  the  historj' of  the  preced- 
ing primary  disease.  From  fetid  bronchitis  it  may  be  differentiated 
by  the  sputum,  which  does  not  contain  elastic  tissue  fibres  and  does 
not  separate  into  the  characteristic  layers  and  is  less  foul.  From  ab- 
scess of  the  lungs  with  fcetor,  by  the  peculiar  character  of  its  sputum 
as  described ;  that  of  abscess  is  distinctly  purulent 

Prognosis. — The  outlook  is  exceedingly  grave.  The  diffuse 
variety  is  invariably  fatal.  The  circumscribed  in  a  few  instances 
has  been  attended  with  resolution.  The  disease  usually  runs  its 
course  in  a  week  or  less,  although  some  cases  may  cover  a  much 
longer  period.  Death  by  exhaustion  and  sepsis  is  common.  A 
fatal  termination  may  also  occur  from  haemorrhage,  pneumothorax, 
embolism  or  peritonitis. 

Treatment* — Support  the  patient  by  an  abundance  of  nutritious 
food,  such  as  rich  broths,  milk,  etc.,  given  at  short  and  frequent 
interv^als.  Stimulants  should  be  administered  freely  in  the  form  of 
brandy  or  whiskey.  When  the  local  trouble  can  be  definitely 
recognized  incision  and  drainage  are  recommended,  as  they  have 
been  successful  in  a  number  of  instances.  Local  antisepsis  is  useful 
in  allaying  the  ftetor,  and  may  be  used  in  the  form  of  inhalation  of 
carbolic  acid,  thymol,  iodine,  creasote,  bromine,  eucalyptus,  etc. 
The  mouth  may  also  be  sprayed.  These  measures,  however,  can 
have  no  effect  in  retarding  the  disease. 

As  far  as  drugs  are  concerned  their  utility  is  negative.  Arsenic, 
echinacea,  lachesis,  and  the  internal  antiseptics  all  have  been  recom- 
mended and  results  claimed  from  their  administration. 


SYPHILIS  OF  THE  LUNGS. 

Pulmonary  syphilis  may  be  either  congenital  or  acquired.  The 
former  is  the  usual  type,  the  latter  is  rare. 

Morbid  Anatomy. — The  congenital  variety  may  be  either  dif- 
fuse or  circumscribed.     The  former  is  a  pneumonic  process  and 
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occurs  in  the  still-bom  or  in  children  who  hve  but  a  short  time. 
Generally  such  children  are  born  prematurely.  Two  forms  of 
pneumonic  syphilis  are  recognized,  the  white  pneumonia  and  the 
gumma.  White  pneumonia  (pneumonia  alba,  fcetal  pneumonia)  is 
a  more  or  less  lobar  consolidation.  On  section  the  lung  is  light 
gray  or  almost  white  in  color^  smooth,  shining  and  airless ;  micro- 
scopically the  walls  of  the  alveoli  are  seen  to  be  thickened  and 
their  cavities  distended  with  cells,  showing  a  tendency  to  undergo 
fatty  degeneration.  In  some  instances  degeneration  does  not  take 
place  and  the  proliferation  epithelia  of  the  alveoli  are  crowded 
within  the  alveolar  lumen.  The  blood-vessels  show  proliferation 
of  the  adventitia  and  intima  or  may  be  entirely  obliterated. 

In  the  circumscribed  variety  the  process  is  that  of  gumma  and 
is  similar  to  that  condition  when  the  disease  is  acquired.  Gumma 
may  also  be  associated  with  the  diffuse  form. 

Acquired  syphilis  of  the  lungs  generally  appears  four  or  five 
years  after  infection.  The  pathological  changes  may  be  those  of 
gumma  or  fibrosis  or  it  may  assume  the  form  of  an  ulcerabve  pro- 
cess constituting  what  has  been  called  syphilitic  phthisis.  While 
gummata  as  stated  may  be  associated  in  the  diffuse  variety  of  infants, 
they  are  of  more  frequent  occurrence  in  adults.  The  root  of  the 
lungs  beneath  the  pleura  is  their  most  frequent  seat,  but  they  may 
be  scattered  throughout.  Generally  their  number  is  limited.  Their 
appearance  is  that  of  brownish  bodies,  grayish  to  yellowish  in  color, 
surrounded  with  more  or  less  fibrous  overgrowth  which  often  radi- 
ates into  the  lung  tissues.  They  vary  in  size  from  a  cherry  to  a 
hen's  egg.  They  may  undergo  necrosis  in  their  centres  and  form 
cavities.  Sometimes  their  contents  may  be  discharged  through  the 
bronchial  tubes  or  undergo  absorbtion  and  a  cicatricial  contraction 
result. 

Under  the  microscope  the  appearances  ordinarily  obser\'ed  in 
gumma  are  seen,  with  more  or  less  surrounding  infiltration  and 
tliickening  and  hyaline  degenerative  changes  in  the  blood-vessels. 

The  interstitial  or  fibroid  form  is  that  condition  where  the  changes 
are  similar  if  not  identical  to  those  which  take  place  in  pulmonar)' 
fibrosis.  It  is  therefore  an  interstitial  pneumonia  characterized  by 
the  presence  of  a  fibrous  change.  The  process  begins  as  a  rule  at 
the  seat  of  the  lungs  and  radiates  throughout  the  pulmonary  tissues 
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the  pleura.  In  some  cases  the  process  spreads  from  the 
pleura  inward.  In  others  again  it  may  be  so  diffuse  that  the  ap- 
pearances presented  is  like  that  of  pneumonokoniosis  ;  it  is^  how- 
ever, distinguishable  from  it.  Bronchiectasis  may  be  observed. 
Microscopic  examination  shows  an  increase  of  inter-alveolar  and 
inter-lobular  connective  tissues  which  form  broad  bands  or  meshes. 

The  air-cells  are  crowded  upon  or  obliterated,  while  their  epithe- 
lia  show  the  presence  of  desquamation.  Gumma  may  be  asso- 
ciated with  these  changes  which  seem  to  be  more  frequent  in  the 
right  lung, 

A  broncho -pneumonic  variety  and  lymphatic  forms  are  mentioned 
by  some  writers.  The  former  implies  an  acute  syphilitic  inflamma* 
tion  of  the  lung  which  would  seem  possible.  The  latter  are  said 
to  be  characterized  by  enlargement  of  the  bronchial  glands  and  in- 
filtration of  the  lymphatics  leading  to  the  lungs.  These  lymphatics 
are  distended  with  a  creamy  white  fluid. 

In  the  phthisical  variety  the  lung  breaks  down  as  in  tubercular 
infection. 

SymptomB. — The  disease  may  manifest  itself  in  several  ways  ; 
there  is,  however,  nothing  pathognomonic  in  its  symptoms. 

Gumma  may  be  attended  with  cough,  paroxysmal  in  nature^  and 
with  scanty  expectoration,  pleuritic  pains,  absence  of  fever,  no 
emaciation  and  the  physical  signs  of  consolidation. 

When  the  pathological  processes  are  of  a  fibroid  nature  the 
symptoms  are  those  of  pulmonary  fibrosis.  Again  when  the  pro- 
cess is  ulcerative  the  disease  may  assume  a  course  similar  to  tuber- 
culosis of  the  lungs,  with  the  symptoms  ordinarily  attending  that 
lesion.  Such  cases  are  rare.  Many  diagnosed  as  syphilitic  are 
doubtless  tuberculous. 

Diagnosis. — A  positive  diagnosis  is  always  difficult  and  rests 
mainly  on  the  results  of  treatment.  A  clear  histor\'  of  infection  is 
obviously  of  very  great  importance.  Bronchiectasis  and  pulmo- 
nary fibrosis  may  be  regarded  as  of  syphilitic  origin  when  there  arc 
associated  active  syphilitic  lesions  or  old  cicatrices. 

The  presence  of  consolidation  and  cough,  with  the  history  of 
syphilis  and  absence  of  hectic,  suggests  gumma. 

In  those  varieties  which  simulate  pulmonary  tuberculosis  the  di- 
agnosis rests  on  the  results  of  sputum  examination. 
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Prognosis.— In  the  congenital  variety  infants  ustiaLIy  Kvc  but  a 
few  days.  In  the  acquired  form  the  prognosis  depends  upon  the 
extent  of  the  lung  involved  and  the  general  condition  of  the  pa- 
tient 

Treatment.— The  treatment,  it  is  needles  to  state,  should  be 
anti-s>T)hilitic,  mercury  and  potassium  iodide  being  the  cardinal 
remedies. 

NEOPLASMS  OF  THE  LUNGS. 

The  lungs  may  be  the  seat  of  carcinoma,  sarcoma  and  enchon- 
droma.  Of  these  new  formations,  carcinoma  is  the  most  frequent, 
but  it  is  by  no  means  common,  sarcoma  is  rare,  while  enchondroma 
is  very  unusual. 

^tiologry  and  Morbid  Anatomy. — The  origin  of  cancer  of 
llie  lung  does  not  dificr  from  that  of  the  disease  in  other  organs. 
It  may  be  either  primary  or  secondary-,  the  latter  constituting  by 
far  the  larger  proportion  of  cases.  Heredity  and  age  appear  to 
exert  the  same  degree  of  influence  as  in  other  cancerous  affections, 
with  the  exception  that  according  to  Gernian  observers  pulmonary 
cancer  occurs  at  a  much  earlier  period  of  life,  ranging  from  twent>' 
upward,  the  majority  of  cases  being  under  fortj% 

Primary  cancer  has  been  observed  more  often  among  men  than 
women,  while  the  secondary  variety  seems  rather  more  frequent 
among  females,  but  the  contrary  is  claimed  by  some  writers. 

Primary^  cancer  is  more  frequently  enccphaloid,  less  frequendy 
epithelioma  and  rarely  scirrhus.  Sarcoma,  enchondroma  and  os- 
teoma of  primary  origin  also  occur. 

Primary  pulmonary  cancer  appears  to  originate  in  the  epitheUa 
of  the  alveoli,  in  that  of  the  bronchial  mucous  membrane  and  in 
the  endothelia  of  the  deep  pulmonar)'  lymph  vessels.  It  is  of  in- 
terest to  note  that  it  has  been  found  in  association  with  pulmonary 
tuberculosis. 

Traumatism  is  mentioned  by  Aufrecht  of  Madgeburg-Altstadt, 
who  quotes  Georgi  and  others  as  citing  instances  where  heavy 
blows  upon  the  chest  appeared  to  be  the  direct  cause. 

Primary  pulmonary  cancer  is  generally  a  diffuse  cancerous  dis- 
ease of  at  least  one  entire  lobe  of  the  lung.  In  addition  there  may 
be  some  slight  enlargements  of  the  media.stinal  glands.  The  dis- 
ease generally  extends  from  the  hilum  of  the  lungs  or  attacks  the 
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Fig.  5 2. ^Secondary  small  cell  carcinom*  of  ihe  left  lung  secondftry  lo  primary  cancer 
of  (he  liver. 
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greater  part  of  one  lobe,  or  the  whole  lobe,  and  in  some  instances 
the  entire  lung.  The  other  lung  generally  remains  free.  If  the 
upper  lobe  is  the  seat  of  disease  the  process  extends  to  the  apex. 

In  oiost  cases  the  disease  advances  along  the  bronchial  vessels, 
rarely  along  the  pulmonary.  The  bronchi  often  undergo  changes, 
the  smaller  becoming  constricted  and  the  larger  occluded,  terminat- 
ing it  may  be  in  blind  sacs  in  the  cancerous  masses. 

Secondary  cancers  of  the  lungs  may  be  encephaloid,  scirrhus^ 
epithelioma,  colloid,  melano-sarcoma  or  enchondroma.  They  arise 
either  from  metastasis  or  contiguity.  A  large  number  of  cases  are 
those  secondary  to  cancer  of  the  breast  in  females.  Many  again 
arise  secondarily  in  cancer  of  the  alimentary  and  genito- urinary 
tracts.  These  do  not,  as  a  rule^  attain  so  large  a  size  as  those  of 
primary  origin,  for  generally  the  system  is  greatly  impaired  by  the 
primary  disease,  which  does  not  permit  of  much  development  of 
the  growth. 

Generally  the  disease  makes  its  appearance  in  the  form  of  small 
nodules  at  different  points  in  the  lung  at  the  same  time.  These  en- 
large by  involving  the  adjacent  lung  structure,  with  the  result  that 

large  portion  of  the  lung  may  become  implicated.  The  nodules 
also  coalesce  and  form  large  cancerous  masses.  When  the  disease 
is  diffuse  and  involves  the  greater  portion  of  the  lobe,  the  centre  of 
the  diseased  mass  may  undergo  softening. 

The  changes  in  the  lung  structures  in  both  forms  of  the  disease 
naturally  induce  retention  of  secretions  in  the  bronchi,  sanguineous 
extravasations  and  hiemorrhages. 

The  bronchial  and  mediastinal  glands  become  infiltrated  and  en- 
larged, the  pleura  studded  with  cancerous  nodules  and  more  or 
less  inflamed.  There  is  also  efilision,  either  sero-fibrinous  or  haem- 
orrhagic.     The  tracheal  and  cervical  glands  sho%v  enlargement. 

Microscopical  examination  reveals  the  preservation  of  the  walls 
of  the  alveoli  which  are  thickened  and  changed  from  the  stroma  of 
the  neoplasm.  The  alveoli  themselves  are  filled  with  large  nucleated 
nuclei,  generally  spheroidal,  but  sometimes  polygonal. 

Symptoms* — The  symptoms  are  inconstant,  variable  and  often 
without  definite  characteristics.  There  is  cough  at  first  attended 
with  mucoid  expectoration  and  later  with  current-jelly-like  sputum. 
There  may  also  be  haemoptysis.     Pain  maybe  excessive,  especially 
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when  the  pleura  is  involved  In  some  cases  the  cancerous  mass 
may  give  rise  to  pressure  symptoms^  causing  dysphagia,  dyspnoea 
and  aphonia.  Pressure  upon  the  pulmonar)"^  veins  may  cause 
oedema,  congestion  of  the  lungs  and  haemorrhage.  Cachexia  is 
usually  present 

Physical  Signs. — The  physical  signs  arc  those  of  consolidation 
and  bronchitis,  and  are  in  no  way  distinctive.  It  will  be  helpful  to 
recall  in  this  connection  the  pathological  processes  of  the  cancer* 
ous  formations,  viz. :  Primary  cancer  originating  in  the  alveoli 
occupies  a  portion  or  the  entire  lobe  or  even  the  whole  lung. 
Cancer  originating  in  the  larger  bronchi  occupies  a  portion  of  the 
lung  near  the  hilum  and  extends  outward.  Secondary  cancer  is 
isolated  or  consists  of  disseminated  nodules  throughout  the  lung. 

In  some  instances  the  heart  may  be  displaced. 

X-Ray  Diagnosis,  see  Part  VII. 

Diagnosis. — The  diagnosis  of  primary  cancer  of  the  lungs  is 
difficult  and  can  only  be  reached  by  the  history  of  the  case  and  an 
exploratory  puncture.  Secondary  cancerous  disease  of  the  lung 
may  be  suspected  when,  in  association  with  cancer  elsewhere,  cough, 
pain  and  pulmonary  consolidation  develop. 

Pleural  effusion  may  easily  be  mistaken  for  cancer  of  the  lung, 
A  point  of  diflferencc  is  that  the  dulness  over  the  lower  lobe  in  the 
latter  instance  extends  higher  up.  This,  it  is  evident,  is  not  con- 
clusive and  recourse  must  be  had  to  the  exploratory  needle.  In 
fact,  it  may  be  said  that  in  all  primary  cancers  of  the  lung  and  in 
many  of  secondary  origin  no  definite  diagnosis  can  otherwise  be 
made. 

Prognosis. — The  outlook  is  utterly  hopeless. 

Treatment, — Notwithstanding  the  futility  of  any  endeavor  for 
the  arrest  of  cancer  of  the  pulmonary  variety,  remedies  will  be 
necessary'  for  the  relief  of  symptoms  and  palliation  of  the  patient's 
condition.  Tlic  bronchitis,  dyspncta,  cough,  ha;mopt>'sis,  and  es- 
pecially pleurisy  and  empyema,  will  demand  attention  and  the  reme- 
dial agents  for  treatment  of  each  of  these  conditions  as  discussed 
elsewhere  should  be  employed. 
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^^^      HYDATIDS  OF  THE  LUNGS. 

Hydatids  of  the  lungs  is  the  presence  in  the  lung  substance  of 
the  larvae  of  the  ticnia  echinococcus,  a  parasite  which  in  certain 
localities  infests  dogs,  and  to  a  less  degree  wolves,  jackals  and 
sometimes  sheep. 

.etiology  and  Morbid  Anatomy.— Discussion  of  the  devel- 
opment of  the  cchinococcus  in  general  is  not  within  the  scope  of 
this  article.  It  will  suffice  to  recall  that  the  parasite  is  especially 
prevalent  in  Iceland  and  in  parts  of  Australia  and  is  also  observed, 
but  less  frequently,  in  Manitoba  and  Argentina.  In  this  country 
and  in  Great  Britain  it  is  very  rare. 

In  Iceland,  where  hydatids  are  a  comparatively  frequent  cause  of 
death,  certain  classes  of  the  inhabitants  allow  their  dogs  to  literally 
eat  and  sleep  with  them. 

The  usual  mode  of  infection  is  by  drinking  infected  water,  al- 
though it  may  occur  through  direct  contact  by  caressing  and  fond- 
ling the  infected  animals. 

When  the  egg  of  the  cchinococcus  is  taken  into  the  stomach  the 
embryo  is  quickly  freed*  It  then  either  burrows  through  the  in- 
testinal wall  and  enters  the  peritoneal  cavity  or  some  of  the  mus- 
cular structures,  or  it  passes  into  the  portal  circulation  or  into  the 
systemic  vessels.  The  common  course  is  that  of  the  portal  circula- 
tion, hence  hydatids  arc  more  common  in  the  Hvcr  than  elsewhere  ; 
after  the  liver  the  lungs  are  the  most  frequent  seat. 

Having  located,  the  embryo  loses  its  booklets  and  gradually  be- 
comes metamorphosed  into  a  cyst,  consisting  of  a  thick,  elastic 
outer  wall  and  a  granular  inner  wall,  containing  a  transparent  non- 
albuminous  neutral  fluid.  After  the  death  of  the  hydatid,  this  fluid 
becomes  turbid  and  albuminous. 

When  the  cyst  has  attained  an  age  of  about  five  months,  it  has  a 
diameter  of  about  half  an  inch  and  cchinococcus  heads  begin  to  bud 
from  its  walls.  In  time,  these  buds  develop  into  cysts,  with  similar 
structures.  The  second  or  daughter  cysts  are  at  first  attached  to 
the  lining  membrane  of  the  parent  cyst,  but  soon  become  detached. 
I  From  these  in  turn  other  cysts  form. 
I        Hydatid  cysts  of  the  lung  may  be  either  single  or  multiple,  gen- 
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erally  the  former.     The  right  lung  is  more  frequently  affected  than 
the  left  and  the  lower  lobes  than  the  upper. 

The  presence  of  the  cyst  in  the  lung  substance  naturally  presses 
upon  the  surrounding  tissues,  causing  irritation  and  inflammation. 
In  cases  of  long  standing  there  may  be  induration  with  the  forma- 
tion of  a  fibrous  capsule,  but  generally  there  is  no  encapsulation. 

Suppuration  may  arise  from  compression,  leading  to  abscess, 
which  may  discharge  in  any  direction.  As  a  result  of  abscess  there 
may  be  cavities  or  gangrene. 

There  is  always  danger  of  rupture  of  the  cyst.  This  may  take 
place  into  the  bronchi,  the  most  frequent  locality,  or  into  the  pleural  or 
pericardial  cavities.  The  cyst  may  also  undergo  a  suppurative  process. 

Symptoms. — When  the  cyst  is  small,  symptoms  maybe  absent 
or  not  at  all  striking,  l^ter  they  become  decidedly  manifest,  but 
often  without  any  characteristic  feature.  In  the  earlier  periods  of 
the  affection,  there  may  be  only  a  slight  dry  hacking  cough  ;  later 
there  is  mucous  expectoration.  There  may  be  haemoptysis  either 
slight  or  profuse,  usually  the  former.  Pain  is  not  present  unless 
the  pleura  is  implicated.      F'ever  and  dyspnoea  are  also  absent. 

If  the  cyst  dies  and  suppurates,  the  symptoms  become  those  of 
pyaemia  in  conjunction  with  those  of  pulmonary  abscess. 

When  rupture  occurs,  the  symptoms  naturally  vary  according  to 
the  seat  of  the  same.  If  into  the  bronchi,  there  is  a  profuse  watery 
expectoration,  which  on  examination  will  reveal  the  presence  of  the 
booklets,  small  daughter  cysts  and  fragments  of  the  cyst's  mem- 
brane. There  may  also  be  ha!morrhage.  While  the  bronchi  are 
the  most  favorable  points  for  rupture  to  take  place,  such  an  acci- 
dent may  be  attended  with  death  from  suffocation. 

If  the  cysts  rupture  into  the  pleural  cavity  there  is  severe  pain, 
dyspnoea  and  collapse.     If  into  the  pericardium,  sudden  death. 

After  rupture  there  follows  fever  and  putrid  expectoration  wth 
pigments  of  the  hydatid.  There  are  also  chills,  fever,  sweats  and 
emaciation,  and  the  general  symptoms  of  hectic. 

Phv.sical  Signs. ^ — The  physical  signs  are  those  of  consolidation, 
the  locality  of  which  varies.  If  near  the  surface  and  of  sufficient 
size,  the  cyst  may  cause  some  prominence  between  the  interspaces. 
Again  should  the  cyst  be  near  the  surface  there  may  be  present  oa 
palpation  the  so-called  "hydatid  thrill." 
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After  rupture  there  maybe  the  signs  of  a  cavity.  Other  changes 
may  be  observed,  as  cedema,  rales  and  pneumonic  consolidation,  ac- 
cording to  the  effect  of  the  irritation  on  the  surrounding  lung  tissue. 

Diagnosis. — The  history  of  exposure  to  contaminated  dogs,  the 
physical  signs  of  a  solid  area  in  the  lungs  with  vague  symptoms 
may  be  regarded  as  suggestive.  Conclusive  diagnosis,  however, 
can  only  be  reached  by  demonstrating  the  presence  of  the  echino- 
coccos  hook  lets  in  the  sputum,  or  the  discovery  of  hydatids  else- 
where in  the  body. 

Hydatid  cysts  should  never  be  aspirated,  as  the  results  are  often 
disastrous. 

Prognosis. — Of  cases  allowed  to  go  on  to  spontaneous  rupture, 
if  death  does  not  occur  at  the  time,  about  one-half  recover.  Cases 
which  undergo  operation  generally  recover. 

Haemorrhage  and  especially  fetid  expectoration  and  cedema  and 
suppuration  are  unfavorable. 

Treatment. — Removal  of  the  cyst  by  operation  is  the  only 
method  of  treatment.      Medicines  are  of  no  avail. 

1  AOTINOMYOOSIS  OP  THE  LUNGS, 

Actinomycosis  of  the  lungs  is  a  chronic  infectious  disease  caused 
by  the  streptothrix  actinomyces  or  ray  fungus. 

Etiology. — The  ray  fungus  enters  the  human  organism  pre- 
sumably by  alimcntar)'  or  respiratory  tract  from  infection  from 
cattle.  The  mode  of  infection,  however,  is  a  matter  of  some  doubt, 
inasmuch  as  the  fungus  has  not  yet  been  discovered  outside  the  body 
of  either  man  or  cattle. 

Morbid  Anatomy. — The  lesions  are  usually  unilateral.  The 
primary  infection  assumes  the  form  of  bronchitis,  broncho-pneu- 
monia and  miliary-like  bodies  and  nodules.  The  miliary  bodies, 
the  central  portion  of  which  in  the  earlier  stages  are  yellowish- 
white,  resemble  those  of  tuberculosis,  but  consist  of  groups  of  the 
fungi  surrounded  with  granular  tissue.  In  more  advanced  stages 
the  foci  disintegrate  and  form  cavities  containing  pus,  fatty  detritus, 
fatty  granules,  disintegrated  cells  and  masses  of  radiating  threads 
of  the  actinomyces. 

The  tissues  between  the  foei  are  more  or  less  inflamed,  indurated 
1  and  thickened.     Connective  tissue  may  form  which  results  in  a 
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grayish,  slate-colored,  callous,  airless  mass.  In  some  cases  again 
the  process  may  push  near  the  surface  and  involve  the  pleura,  giving 
rise  to  inflammation,  exudation  and  adhesions.  After  the  costal  pleura 
has  become  impHcated,  the  cellular  infiltration,  pus,  fatty  degenera- 
tion and  granular  tissue  may  push  forward,  penetrate  between  the 
ribs  through  the  walls  of  the  chest  and  form  a  sinus.  In  some  in- 
stances the  suppurating  mass  may  break  into  the  mediastinum,  peri- 
cardium or  heart  or  through  the  diaphragm  into  the  abdominal  cavit>', 

Similar  processes  may  be  observed  in  other  parts  of  the  body 
with  implication  of  the  bones.  There  may  also  be  metastatic  ab- 
scesses in  diflercnt  parts. 

Syiiiptoms. — The  onset  is  insiduous  and  the  course  of  the  dis- 
ease gradual,  but  steadily  progressive.  General  loss  of  strength, 
anaemia  and  cough  are  the  earliest  symptoms.  The  patient  loses 
flesh,  and  the  cough,  which  at  first  is  dry,  is  accompanied  later  by 
a  muco-puriilent  and  fetid  expectoration  containing  yellow  granules 
which  may  be  recognized  as  the  ray  fungus.  There  is  also  fever 
and  sweats  and  the  symptoms  common  to  suppurative  processes. 
As  the  condition  advances  emaciation  becomes  marked.  Later  the 
chest  wall  shows  evidences  of  change,  there  is  bulging  of  the  af- 
fected side,  the  tissues  of  which  become  swollen  and  inflamed,  and 
an  abscess  makes  its  appearance.  In  some  instances  the  disease 
processes  pushes  in  other  directions  as  mentioned. 

The  course  is  about  one  year.  In  its  earlier  periods  it  may  sug- 
gest pulmonary  tuberculosis.  In  some  instances  it  may  simulate 
typhoid  fever.  | 

Physical  Signs. — Inspection  shows  anaemia  and  emaciation,  es- 
pecially m  advanced  stages,  when  there  is  also  often  bulging  of  the 
chest  wall  at  the  point  of  involvement.  Paipation  adds  little  to 
situation.  Percussion  generally  shows  dulness  and  symptoms  that 
simulate  pleuritic  effusion.  Ausfultation  may  be  indefinite  or  may 
show  bronchial  rales  and  bronchial  respiration. 

Diagnosia. — The  diagnosis  depends  upon  the  recognition  of  the 
ray  fungus  in  the  expectoration,  or  in  the  discharge  of  an  abscess 
if  one  has  formed. 

Prognosis. — Death  usually  occurs  from  exhaustion,  pyaemia, 
amyloid  degeneration  or  embolism.  A  ^kw  recoveries,  however, 
have  been  recorded. 
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Treatment. — No  special  line  of  treatment  has  been  efifective. 
Iodide  of  potassium  in  full  doses  has  been  recommended.  Other 
remedies  are  argent*  nitncum,  acid,  carbolicum  and  mercurius  cor- 
rosivus.  The  patient  should  receive  nutritious  diet  and  should  be 
supported  by  every  possible  measure  against  the  great  drain  and 
tendency  to  sepsis.  Theoretically  the  fungus  should  be  removed 
by  an  operation,  but  its  situation  in  the  lung  precludes  such  in- 
terference. 


ASPERGILLUSMYOOSIS  OP  THE  LUNGS. 
S^Ts'ON  VM  -s. — Pneu7nonomy  costs, 

Aspergillusmycosis  of  the  lungs  is  a  rare  disease  due  to  infection 
by  the  fungus,  aspelligus  fumigatis.  The  expression  ''  pseudo  tu- 
berculosis "  has  been  applied  to  the  condition,  but  is  misleading  and 
inappropriate. 

.etiology. ^ — The  disease  occurs  among  those  who  work  in  grain, 
flour,  meal,  hair  and  seeds,  which  have  become  infected  with  the 
spores  of  the  fungus.  It  also  affects  the  lower  animals.  Hair- 
combcrs  in  Paris  found  that  birds  could  not  live  in  their  homes 
more  than  two  weeks,  dogs  not  more  than  two  months,  while  cats 
were  not  susceptible. 

Morbid  Anatomy. ^Thc  pathological  changes  resemble  those 
of  pulmonary'  tuberculosis.  Infection  results  in  a  similar  tubercle. 
Inflammatory  changes  and  necrosis  follow.  Two  forms  are  de- 
scribedp  the  inflammatory  and  the  abortive,  but  the  rarity  of  the  dis- 
ease scarcely  render  practical  a  detailed  description.  If  such  is  de- 
sired tlie  reader  is  referred  to  the  work  of  Dn  Renon,  Etude  sur 
L Aspt^rgillosc  chez  les  Ammaux  ti  chez  L Homnu\  Paris,  1897. 

Symptoms.^ — The  clinical  manifestations  of  infection  by  the  as- 
peOigus  are  not  always  constant  In  some  instances  there  is  appa- 
rently little  harm  done  and  few  symptoms  arise,  while  in  others  the 
symptoms  and  general  course  of  the  infection  strongly  resemble 
those  of  tuberculosis.  There  is  general  decline  of  health,  loss  of 
appetite,  morning  vomitings  weakness  and  progressive  emaciation. 
Cough  is  present,  at  first  dr>'  and  paroxysmal,  but  later  attended 
with  expectoration  which  is  frothy  in  the  earlier  periods  of  the  dis- 
ease,  but    later    becomes    green,   purulent    and  sometimes    blood 
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streaked.  There  are  also  night-sweats  and  an  evening  rise  of  tem- 
perature, Dyspncea  becomes  marked.  Pleuritic  complications 
may  develop,  and  in  the  advanced  stages  profuse  hemorrhages 
may  occur,  also  ccdenia  of  the  lower  extremities.  In  some  cases 
the  symptoms  may  set  in  with  severe  hsemorrhage. 

Secondary  aspergillusmycosis  is  recognized.  It  occurs  with  bron- 
chiectasis, emphysema,  broncho-pneumonia,  tuberculosis,  infarction 
from  haemorrhage  secondar>'  to  valvular  disease  and  carcinomata. 

Physical  Signs. — The  physical  signs  are  those  of  bronchitis  and 
consolidation  generally  at  the  apex. 

Diagnosis.— The  diagnosis  of  the  condition  and  its  differentia- 
tion from  pulmonary  tuberculosis  depends  upon  the  recognition  of 
fungus  in  the  expectoration,  that  is  the  mycelium  or  small  rounded 
white  or  yellowish-whitc  body  which  occurs  in  great  numbers.  In 
suspected  cases  the  sputum  should  also  be  examined  for  tubercle 
bacilli  in  order  to  eliminate  the  possibility  of  that  infection.  Asper- 
gillusmycosis  of  the  lungs  and  tuberculosis,  however,  may  both  be 
present- 

The  occupation  of  the  patient  in  suspected  cases  will  be  of  assist- 
ance in  diagnosis. 

Prognosis.— The  prognosis  is  serious.  In  sumc  instances  the 
disease  is  arrested,  restoration  being  attended  with  fibroid  changes 
of  the  lung  similar  to  those  of  arrested  tubercular  disease.  It  is 
said  that  the  disease  maybe  of  long  duration,  sometimes  continuing 
for  six  or  eight  years. 

Treatment. — The  patient  should  be  removed  from  the  source 
of  infection  and  live  in  the  open  air  as  much  as  possible,  following 
the  same  general  lin^s  as  in  pulmonary^  tuberculosis.  The  general 
strength  should  be  built  up  and  maintained  by  highly  nutritious  diet 
and  general  tonics.  The  cough  and  harmoptysis  should  be  treated 
as  outlined  elsewhere, 

Renon  found  that  animals  with  the  disease  when  given  potassium 
iodide  and  arsenic  linger  longer  and  therefore  recommended  these 
remedies  for  man. 

DISTOMA  WESTERMANNI. 
This  is  a  parasite  found  in  tlie  lungs  of  cats,  tigers,  dogs  and  man. 
It  is  of  Asiatic  origin.     It  may  infect  man  by  inhalation.    The  symp- 
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toms  are  similar  to  those  of  pulmonary  tuberculosis.  The  treatment 
consists  of  the  inhalation  of  anttsepticSj  especially  creasote,  general 
tonics,  life  in  the  open  air  and  plenty  of  sunshine.  The  affection  is 
rare. 

THROMBOSIS  OP  THE  PULMONARY  ARTERY. 

The  formation  of  a  thrombosis  in  the  pulmonar)^  artery  may  oc- 
cur in  stasis  of  the  blood,  when  death  is  gradual,  in  certain  pul- 
monary diseases,  such  as  pneumonia,  tuberculous  cavities,  fibroid 
induration  of  the  lung,  atheroma  of  the  aorta  either  gouty  or 
syphih*tic,  vitiated  conditions  of  the  blood,  and  in  those  cases  of 
embolism  of  the  pulmonary  artery  where  life  is  prolonged,  and  the 
process  follows  secondarily  as  the  result  of  stasis  of  the  general 
circulation. 

The  symptoms  are  severe  dyspnoea,  cyanosis  and  evidences  of 
profound  embarrassment  of  the  circulation  similar  to  those  produced 
by  embolism  of  the  artery.  Treatment  is  without  effect.  Full 
doses  of  morphine  should  be  given  hypodcrmically,  and  the  patient 
kept  under  its  influence. 

i 

EMBOLISM  OP  THE  PULMONARY  ARTERY, 

When  a  large  embolus  passes  into  the  circulation  and  lodges  in 
one  of  the  main  branches  of  the  pulmonar}'  artery  it  gives  rise  to 
♦a  pathological  condition  and  symptoms  materially  different  from 
those  wliich  result  from  occlusion  of  a  small  branch  of  the  artery 
in  the  lung  substance  itself  While  the  source  of  large  emboli  in- 
cludes all  those  morbid  conditions  mentioned  in  the  discussion  of 
Pulmonary  Infarction,  their  usual  origin  is  disease  of  the  endocar- 
dium and  walls  of  the  right  side  of  the  heart  associated  with  stasis 
and  passive  congestion  of  the  pulmonary  circulation. 

The  effect  of  a  large  embolus  is  the  total  or  partial  arrest  of  the 
circulation  of  the  lung.     Death  is  usually  instantaneous. 

If  the  obstruction  is  not  complete,  or  a  narrower  but  still  quite 
llarge  branch  is  obstructed  and  death  not  instantaneous,  the  patient 
is  suddenly  seized  with  an  agonizing  pain  in  the  chest,  great  sense 
of  oppression  and  terrible  mental  anguish.  The  countenance  is 
pallid  at  first,  later  cyanosed,the  jugular  veins  distended,  the  pupils 
[dilated  and  the  eyeballs  protruded.   The  heart  action  is  tumultuous 


6i 


DISEASES  OF  THE  LUNGS. 


and  irregular.  Sometimes  there  is  delirium,  convulsions  and  un- 
consciousness. The  patient  may  linger  from  a  few  hours  to  several 
days. 

In  those  cases  in  which  death  is  not  immediate,  morphine  hypo- 
dcrmically  in  sufficient  doses  to  keep  the  patient  under  its  influence 
should  be  administered. 
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PLEURISY. 
Synonym  .—/y£V//'2/r'.r. 

Pleurisy  is  inflammation  of  the  pleural  membrane.  It  may  be 
either  local  or  general  and  affect  one  or  both  pleurre. 

Pleurisy  is  classified  according  to  the  sequence  of  its  appearance 
as  primary  or  secondary,  according  to  its  duration,  as  acute,  sub- 
acute and  chronic,  and  according  to  the  pathological  changes  as 
fibrinous^  sero-fibrinous  and  purulent.  All  these  varieties  share  the 
same  aetiology. 

While  recognizing  the  several  forms  and  stages  of  the  disease 
there  are  many  instances  where  one  merges  into  another  and  where 
the  dividing  line  between  stages  and  types  ts  not  well  defined. 

The  term  pleurisy  is  very  ancient.  It  was  used  by  Hippocrates 
to  signify  all  conditions  attended  with  pain  in  the  chest  walls,  espe- 
cially those  of  a  severe  character.  It  was  also  mentioned  by  Celsus 
and  by  Galen,  who  better  defined  it,  ^ctaeus  was  the  first  to  speak 
of  it  with  any  degree  of  precision.  These  wTiters  regarded  the  dis- 
ease as  seated  in  the  layer  of  the  pleura  over  the  ribs  and  other 
parts,  l^ter  writers  viewed  the  i>rocess  as  principally  implicating 
the  pulmonary  pleura.  Sydenham  and  Morgagni  thought  that 
both  the  lungs  and  the  pleura  were  affected.  Pinel  was  the  first  to 
establish  a  definite  distinction  between  inflammation  of  the  pleura 
and  that  of  the  lungs.  Laennec  cleared  the  situation  by  proving 
that  pleurisy  was  a  distinct  disease  entity,  showing  that  the  inflam- 
matory process  could  commence  in  the  pleura  and  be  limited  there 
or  could  extend  to  the  lungs. 

.etiology. — Predisposing  causes  :  There  are  many  factors  which 
act  as  predisposing  or  exciting  causes  of  pleurisy.    These  are  chiefly 
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those  which  were  regarded  as  constituting  the  aetiology  as  accepted 
before  the  discovery  of  the  bacteriological  origin  of  the  disease. 

Exposure  to  cold  was  long  looked  upon  as  the  principal  cause 
of  pleurisy  of  sudden  development  in  previously  apparently  healthy 
persons,  but  modern  pathology  regards  it  as  simply  an  exciting 
cause,  holding  that  the  primary  source  of  the  disease  is  micmbic 
infection,  generally  tubercular.  There  are,  however,  a  certain  pro- 
portion of  cases  of  this  type  which  cannot  be  traced  to  tubercular 
infection.  Whether  or  not  future  investigation  will  be  able  to  dem- 
onstrate that  these  also  are  tubercular  remains  to  be  seen.  Many 
of  such  pleurisies  may  be  regarded  as  manifestations  of  mild  infec- 
tion of  the  lungs  or  bronchial  glands,  or  at  least  evidence  of  a  pre* 
disposition  to  tuberculosis.  There  are  others,  again,  which  sud- 
denly appear  and  resolve  without  any  apparent  after-effect.  Such 
cases  are  doubtless  of  a  rheumatic  origin.  Therefore  at  the  pres- 
ent time  it  is  well  to  hold  a  consenativc  position  in  regard  to  the 
acceptance  of  the  view  that  all  so-called  idiopathic  cases  of  pleurisy 
are  tuberculous. 

Another  group  of  exciting  causes  is  acute  and  chronic  inBamma- 
tion  of  the  lungs,  especially  when  the  process  is  near  the  surface. 
Here  the  pleuritic  inflammation  is  secondarj\  Thus  pleurisy  is 
common  in  pneumonia,  tuberculosis,  abscess  and  gangrene.  Trau- 
matism is  also  an  important  ^etiological  factor,  such  as  fractures  of 
the  ribs  and  heavy  blows  on  the  chest. 

The  acute  infections  are  another  class  of  diseases  which  are  prone 
to  favor  the  development  of  pleurisy,  more  especially  endocarditis 
and  sepsis.  Acute  articular  rheumatism  is  the  mildest  of  the  group. 
Intensity  of  rheumatic  inflammation  as  in  the  instance  of  peri-  and 
endocarditis  is  not  necessarily  a  criterion  as  to  the  liability  of  pleu- 
ritic inflammation.  In  measles,  notwithstanding  its  tendency  to  pul- 
monary complications,  it  is  not  common.  Typhoid  fever  is  also 
seldom  attended  with  pleuris)%  even  when  the  lungs  are  involved. 
In  chronic  nephritis,  degeneration  of  the  myocardium  and  hepatic 
cirrhosis  pleurisy  with  effusion  is  of  frequent  occurrence. 

Inflammation  of  the  pericardium,  peritoneum  or  mediastinal  struc- 
tures are  often  attended  with  pleurisy.  Under  these  conditions  tlie 
disease  arises  cither  by  extension  through  the  parenchyma  or  by  way 
of  the  lymph  channels.    Likewise  it  may  arise  from  ulceration  of  ad- 
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jacent  structures,  namely,  tlie  ribs^  stomach,  cesophagus  or  medias- 
tinum. 

Still  another  group  of  predisposing  causes  are  constitutional  dis- 
eases of  almost  any  type,  profound  disturbances  of  nutrition,  old 
age  and  debility  after  prolonged  illness  and  after  haemorrhage.  In 
the  latter  the  pleurisy  is  liable  to  be  of  thrombotic  origin, 

Bactehiologv, — The  actual  cause  of  pleurisy  In  all  its  forms 
according  to  modern  pathology  is  micro-organisms  or  their  irritant 
products.  There  are  three  varieties  of  bacteria  which  are  chiefly 
concerned  in  the  process  ;  these  are  the  tubercle  bacillus,  the  diplo- 
coccus  lanceolatus  or  pneumococcus  of  PVanke!  and  the  strepto- 
coccus pyogenes.  The  role  played  by  these  micro-organisms  in 
the  various  manifestations  of  the  disease  has  been  classified  by 
Netter  as  follows  : 

(1)  Pieunsy  Due  to  Tubercle  Bacilius, — In  regard  to  this  variety 
the  following  observations  are  presented  :  {a)  A  tendency  to  pleu- 
risy in  tuberculous  subjects  ;  {p)  the  association  of  tuberculosis 
with  sero'fibrinous  pleurisy  ;  {c)  pleurisy  arising  suddenly  in  pre- 
viously healthy  persons  has  been  shown  by  autopsy  or  subsequent 
history  to  be  tuberculous  ;  (d)  those  who  recover  from  this  form 
of  pleurisy  frequently  subsequently  develop  tuberculosis.  Ac- 
cording to  Bowditch,  thirty-two  out  of  ninety  cases  of  pleurisy 
died  of  pulmonary  tuberculosis.  Of  one  hundred  and  thirty-one 
cases  of  all  varieties,  Osier  found  on  post-mortem  thirty-two  to  be 
tuberculosis. 

Bacteriological  examinations  of  the  exudate  either  by  cover-slip 
preparations  or  by  cultures  are  almost  always  negative.  This  is 
due  to  the  ver)'  small  number  of  the  bacteria.  When  large  quan- 
tities of  the  exudate  are  taken  the  test  is  often  positive.  This  was 
demonstrated  by  Eichhorst,  who  took  15  ex,  of  the  exudate  and 
was  able  to  demonstrate  the  micro-organism  m  65  per  cent,  of  his 
cases,  Le  Da  many  used  still  larger  quantities,  doses  of  10  to  15 
ex.,  in  some  instances  giving  the  animal  as  much  as  300  ex.  of  the 
exudate,  with  the  result  of  proving  the  tuberculous  nature  of  all 
but  eight  out  of  fifty-five  cases  of  pleurisy. 

(2)  Pleurisy  Due  to  Diplococcus  Lafieeolatus, — In  this  group  are 
found  the  sero-fibrinous,  purulent  pleurisies  secondary  to  croupous 
pneumonia  and  many  of  the  cases  of  so-called  primary  empyema  in 
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children.  Netter  showed  the  presence  of  the  pneumococcus  in 
thirty-two  out  of  one  hundred  and  nine  cases  of  purulent  pleurisy. 
Other  observers  have  reported  similar  results.  The  exudation  in 
these  cases  is  usually  purulent  and  the  prognosis  more  favorable 
than  in  those  forms  due  to  other  micro-organisms. 

(3)  Pleurisy  Due  to  Streptococcus, — -This  variety  is  encountered 
in  empyema  of  adults  and  is  generally  secondary'  to  inflammatoiy 
processes  principally  in  adjacent  structures.  It  occurs  in  associa- 
tion with  streptococcus  pneumonia  and  broncho-pneumonia,  pul- 
monary abscess  and  gangrene  and  wounds  and  inflammations  of  the 
chest  and  neck.  In  some  instances  it  may  arise  by  extension  from 
the  peritoneum  or  by  general  infection  through  the  blofx).  The 
process  is  essentially  septic  and  is  the  most  serious  of  all  forms. 
In  children  streptococcus  pleurisy  is  frequent  with  diphtheria,  scar- 
latina, measles  and  occasionally  with  whooping-cough.  Netter  in 
one  hundred  and  fifty-nine  purulent  exudates  found  the  streptococ- 
cus in  fi fly-one.* 

While  it  has  been  demonstrated  that  pleurisy  is  generally  caused 
by  one  of  the  three  varieties  of  micro-organisms  as  mentioned,  this 
must  not  be  taken  to  imply  that  the  bacteriology  of  the  disease  is 
uniform,  for  the  infection  may  be  mixed.  Again,  numerous  other 
bacteria  are  found,  namely,  the  staphylococcus  pyogenes  aureus  in 
association  with  suppuration  in  other  parts  of  the  body,  Fried- 
lander's  bacillus,  diphtheria  bacillus,  colon  bacillus,  micrococcus 
tetragenus  and  occasionally  the  t>'^phoid  bacillus.  In  pleurisy  due 
to  the  typhoid  bacillus,  the  process  according  to  Charrin,  Rogers 
and  others  may  arise  independently  of  disease  of  the  lungs  and  may 
be  either  serous,  ha?morrhagic  or  purulent ;  generally  it  is  the  last 

Bacteriological  examination  of  the  exudate  of  pleurisy  with 
rheumatism  and  cancer  have  so  far  been  sterile. 

Notwith-standing  the  general  acceptation  of  the  microbic  nature 
of  pleurisy  there  are  cases  of  so-called  idiopathic  origin  which 
have  not  been  brought  within  the  realm  of  bacteriology. 
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*  Diicases  of  the  Pteurm,  O.  RosenbAdi,  M^D.,  Nothnftgel's  Encyclopediii  of  ^mo 
ticul  Medicine,  1^'Udelphm  and  London.  1903. 
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1.  Acute  Fibrinous  Pleurisy, 
Synonyms, — Piastic  Pleurisy,  Dry  FUurisy, 

This  variety  of  pleuritic  inflammation  is  characterized  by  mild- 
ness, localization  of  the  inflammatory  process  and  absence  of  serous 
effusion.  Two  forms  are  recognized,  the  primar>^  and  the  second- 
ary'. 

^ffitiology.^ — While  the  same  general  aetiology  and  bacteriology 
of  pleurisy  is  shared  as  stated  by  all  varieties  of  the  disease,  it  may 
not  perhaps  be  amiss  to  dwell  briefly  upon  the  casual  influences  in 
their  relationship  to  the  different  types  of  the  disease,  bearing  in 
mind  that  the  same  factors  in  one  case  may  result  in  fibrinous 
pleurisy;  while  in  others  they  may  be  followed  by  the  serous  form. 

(1)  Primary  fibrinous  pleurisy  may  follow  exposure  to  cold  or 
wet,  and  includes  those  mild  cases  generally  regarded  as  idiopathic, 
many  of  which  are  erroneously  so  classified,  for  in  a  large  propor- 
tion there  is  some  diathetic  taint,  such  as  rheumatism  or  gout. 
Many  again  are  either  tuberculous  or  are  characterized  by  a  tend- 
ency to  tuberculosis. 

Pleurisy  of  this  type  is  more  likely  to  be  encountered  in  the  win- 
ter and  spring  and  is  more  frequent  among  males  than  among 
females. 

(2)  Secondary  fibrinous  pleurisy  is  more  frequent.  It  arises  by 
extension  from  some  acute  or  chronic  disease  of  the  thoracic  organs 
and  is  often  observed  in  croupous  pneumonia,  less  frequently  in 
broncho-pneumonia  and  more  rarely  still  in  infarct,  abscess,  gan- 
grene and  cancer.  It  may  likwise  occur  with  acute  articular  rheu- 
matism as  a  secondary'  process,  either  as  part  of  the  general  infec- 
tion or  by  extension  from  pericardial  inflammation, 

In  hepatitis,  fibrinous  pleurisy  may  arise  by  extension,  hence  in 
pleurisy  of  the  right  side  this  possible  origin  must  be  borne  in  mind. 

Among  chronic  diseases  it  is  most  frequent  in  pulmonary  tuber- 
culosis, where  in  fact  it  is  almost  always  present  to  a  greater  or  iess, 
degree.  As  it  is  possible  for  fibrinous  pleurisy  to  be  the  primary 
manifestation  of  infection  in  pulmonarv'  tuberculosis,  the  lesion 
stands  in  a  double  relationship  to  tuberculous  infection.  It  may 
I  also  appear  %vith  peritonitis  where  infection  may  take  place  through 
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the  lymphatics,  and  in  chronic  Bright  s  disease  and  in  chronic  alco- 
holism as  a  complication. 

Morbid  ABatomy,--Tht:  disease  is  almost  always  unilateral. 
The  changes  are  usually  localized,  although  they  may  become 
general.  Sometimes  they  are  confined  to  reflections  of  the  pleura 
separating  lobes  of  the  lung.  The  first  change  is  congestion,  the  mem- 
brane becomes  dull,  due  to  clouding  of  the  eplthelia  and  slightly 
rough  or  granular  from  the  distortion  of  the  vessels  and  swelling  of 
the  endothelial  and  of  the  connective  tissue  cells.  After  a  few 
hours*  exudation  the  second  step  in  the  process  appears.  The  sur- 
face of  the  membrane  now  becomes  covered  with  a  thin  whitish 
fibrinous  layer;  a  delicate  film  which  can  be  readily  scraped  oflf 
leaving  beneath  the  congested  and  inflamed  pleura.  The  exuda- 
tion is  the  result  of  a  coagulation  necrosis  of  the  endothelia. 

It  is  usually  more  pronounced  on  the  costal  than  on  the  pulmo- 
nary pleura.  When  on  the  latter  it  is  generally  found  only  in  the 
region  of  the  interlobular  fissures.  I^tcr  it  increases  in  thickness, 
becoming  at  the  same  time  yellowish  in  color.  With  this  increase 
the  surfaces  of  the  pleura:  become  agglutinated  and  present  a  rough, 
shagg}'  appearance,  like  that  of  two  pieces  of  buttered  bread  which 
have  been  pressed  togetheron  their  buttered  surfaces  and  then  sepa- 
rated. On  account  of  the  friction  between  the  two  pleural  surfaces 
in  dry  pleurisies  of  very  decided  types  the  exudate  may  become 
verj'  thick. 

The  more  fluid  portion  of  the  exudate  may  ultimately  become 
absorbed,  while  the  more  solid  part  through  the  presence  of  em* 
bryonic  cells  develops  connective  tissue  and  blood-vessels,  with  the 
result  that  the  opposing  surfaces  of  the  pleura  become  adherent. 
The  adhesions  are  delicate  and  cellular  at  first,  but  subsequently 
become  dense  and  firm.  They  vary  in  density  and  extent,  but  arc 
usually  more  abundant  at  the  apex  and  root  of  the  lungs.  Where 
the  movements  of  the  lung  are  more  extensive,  as  at  the  ba.se  and 
margin,  there  are  usually  no  adhesions  ;  but  in  their  place  there  arc 
often  ribbon-like  bands  formed  of  the  more  elastic  portion  of  the 
exudate,  the  result  of  the  movements  of  the  lungs  in  respiration 
which  draws  the  latter  out  in  this  form. 

Microscopic  examination  shows  the  exudate  to  be  composed  of 
granular  masses,  fibrils  and  flakes  of  fibrin  with  more  or  less  round- 
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cell  infiltration.  Beneath  the  exudate  the  membrane  is  seen  to  be 
thickened  owing  to  the  proliferation  of  the  endothelial  cells,  some 
of  which  are  observed  to  be  separated. 

In  mild  t}^pes  of  the  disease  connective  tissue  formation  and  ad- 
hesion do  not  occur,  as  the  disease  process  does  not  go  to  such  a 
length.  Under  these  conditions  the  products  of  inflammation  un- 
dergo fatty  change  and  absorbtion  and  finally  in  favorable  cases  the 
pleural  surface  becomes  completely  restored. 

Thus  it  will  be  observed  that  the  pathological  changes  in  fibrin- 
ous pleurisy  pass  through  these  stages,  congestion,  exudation  and 
resolution.  Again,  while  in  favorable  cases  the  greater  portion  of 
the  fibrinous  exudate  may  be  absorbed,  some  may  remain  causing 
thickening  of  the  pleura.  In  some  instances  the  fibrinous  exudate 
may  undergo  cheesy  degeneration. 

When  repeated  attacks  of  pleurisy  occur,  as  is  frequently  the  case 
in  pulmonary  tuberculosis,  if  the  process  is  not  sufficiently  exten- 
sive to  cause  adhesions,  the  pleural  surface  becomes  thickened  and 
opaque  in  spots  from  proliferation  of  the  connective  tissue  cells,  as 
a  result  a  good  deal  of  thickening  of  the  pleura  follows. 

Sympto^QS. — ^The  onset  of  fibrinous  pleurisy  varies  widely.  The 
subjective  symptoms  may  be  severe,  ver>^  mild  or  negative.  Gener- 
ally there  is  a  sharp  lacerating  pain  in  the  side^  usually  located  a 
little  below  the  nipple.  The  pain  is  aggravated  by  respiration  and 
movement  of  the  body.  The  patient  therefore  assumes  a  fixed  po- 
sition, at  the  same  time  restraining  as  much  as  possible  the  move- 
ment of  the  chest  walls  in  breathing.  The  respirations  are  short, 
jerky  and  somewhat  accelerated.  The  pain  continues  for  about  two 
or  three  days,  when  it  subsides  leaving  a  sense  of  soreness* 

There  may  be  an  initial  chillncss,  sometimes,  though  rarely,  a  se- 
vere chill  like  that  attending  pneumonia.  There  may  also  be  severe 
pains  in  the  back. 

The  temperature  is  in  no  way  typical,  ranging  up  to  103°  F.,  but 
generally  about  101^  F.  The  pulse  is  usually  from  ninety  to  one 
hundred  and  twenty  and  is  small  or  soft.  Cough  is  present ;  it  is 
usually  dry  and  hacking.  There  is  expectoration  only  in  severe 
cases  and  those  Accompanied  by  bronchitis.  In  these  varieties  the 
temperature  rises  to  104°  F.  There  is  also  general  prostration  and 
ft    more  marked  constitutional  symptoms. 
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The  mild  rorms  of  the  disease  may  be  at  first  of  such  undefined 
or  negetive  character  that  the  subjective  symptoms  scarcely  attract 
attentton.  The  patient  may  complain  of  an  uneasy  sensation  in 
the  side  and  malaise,  but  continues  perhaps  to  perform  his  usual 
duties.  Secondary  manifestations  of  dry  pleurisy  are  usually  of 
this  type.  Many,  again,  are  without  any  symptoms  at  all  and  the 
lesion  is  only  discovered  at  autopsy. 

Physical  Signs. — fnspvction  in  characteristic  cases  shows  the 
jerky,  hurried  respiration  and  the  endeavors  of  the  patient  to  re- 
strain movement  of  the  affected  side  when  breathing,  and  conse- 
quent deficient  expansion. 

Paipatkm  in  the  earlier  periods  of  the  disease  simply  confirms  in- 
spection, later  when  exudation  is  wctl  cstabh'shed  it  gives  tactile 
fremitus.  A  friction  rub  on  palpation  is  mentioned  by  some  ob- 
servers. Percussion  is  generally  negative,  but  there  is  slight  dul- 
ness  detected  when  the  exudate  is  considerable. 

Ansctdiaiion^  when  exudation  has  taken  place,  shows  the  presence 
of  a  rubbing,  grating  friction -sound,  crepitating  in  character,  most 
intense  at  the  end  of  inspiration,  but  heard  on  both  inspiration  and 
expiration  and  intensified  by  deep  breathing.  These  sounds  are 
audible  for  about  two  days,  then  disappear.  In  exceptional  in- 
stances the  exudate  may  be  sufficiently  extensive  to  compress  the 
lung,  in  which  case  the  affection  may  be  attended  with  bronchial 
breathing  and  possibly  may  be  mistaken  for  croupous  pneumonia. 

Diagnosis.— The  recognition  of  fibrinous  pleurisy  depends 
mainly  upon  the  presence  of  a  sharp  pain  in  the  side,  with  the 
signs  on  auscultation  of  the  rubbing,  grating  friction  murmur,  the 
latter  being  the  essential  feature. 

Pleurodynia  may  simulate  dry  pleurisy  ;  both  are  attended  with 
a  suddenly  appearing  sharp  pain  in  the  side,  and  both  may  also  be 
excited  by  exposure.  Intercostal  neuralgia  may  likewise  present, 
in  a  less  degree,  some  of  the  appearances  of  dry  pleurisy.  Both 
these  affections,  however,  are  readily  distinguished  from  pleurisy 
by  the  absence  of  friction  murmurs  on  auscultation.  In  intercostal 
neuralgia  there  arc  also  painful  pressure  points  (Valleix's  pressure 
points)  and  in  some  instances  herpes  develops, 

Prognosis.^ — Recovery  from  the  immediate  attack  is  the  rule  in 
from  three  or  four  days  to  three  weeks.     The  ultimate  prognosis  is 
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^fy  no  means  so  favorable,  for  one  attack  predisposes  to  another, 
with  the  result  of  causing  pleuritic  thickening,  adhesions  and  inter- 
ference with  lung  expansion  and  subsequent  organic  changes  in  the 
lung  itself.  The  presence  of  adhesions  may  also  form  the  source 
of  long  continued  pain,  which  is  generally  intensified  by  exercise, 
breathing  and  change  in  the  weather.  In  time,  however,  the  gradual 
stretching  of  these  adhesions  may  afford  relief  The  possibility 
that  dry  pleurisy  may  be  of  tubercular  origin  must  always  be  taken 
into  consideration.  When  fibrinous  pleurisy  arises  secondarily  in 
connection  with  nephritis,  hepatitis  or  peritonitis,  it  may  act  as  a 
terminal  complication. 

Treatment.— The  first  indication  and  the  first  demand  of  the 
patient  is  the  relief  of  the  pain.  This  can  usually  be  accomplished 
by  the  local  applications  of  heat  or  cold  and  the  continual  adminis- 
tration of  the  indicated  remedy.  These  measures  generally  render 
the  administration  of  morphine  unnecessar>\  Locally  the  ice-bag 
or  Leiter's  coil  is  recommended  by  some.  It  is  generally  suited  to 
the  early  stages  only.  Heat  is  usually  more  agreeable.  It  may 
be  used  in  the  form  of  the  hot  water  bag,  flannels  wrung  out  in  hot 
water  or  hot  fermentations.  The  latter  may  be  employed  in  the 
form  of  a  flaxseed  meal  poultice  over  which  a  half  or  an  ounce  of 
laudanum  may  be  poured.  Sometimes  mustard  poultices  act  well ; 
if  made  by  mixing  the  mustard  with  boiling  castor  oil,  blistering 
will  be  avoided.  Strips  of  adhesive  plaster  tightly  drawn  from  the 
sternum  to  the  spine  so  as  to  restrain  the  movements  of  respiration 
are  of  decided  benefit  and  may  be  all  that  is  necessary.  It  is  very 
important  that  the  plasters  should  be  applied  at  the  end  of  expira- 
tion, otherwise  they  are  ineffective. 

The  patient  should  remain  in  bed  ;  the  diet  should  be  light  and 
the  bowels  relieved, 

Aconitum  will  prove  of  service  if  the  case  is  seen  very  early,  espe- 
cially when  there  is  much  fever  with  restlessness, 

Bryoma  is  the  principal  remedy,  it  is  indicated  at  any  stage  of 
the  disease,  but  more  especially  after  exudation.  Severe  stitch-like 
pains  in  the  side,  aggravated  by  motion,  desire  of  the  patient  to 
support  the  side,  or  to  lie  upon  it,  short  rapid  respiration,  white- 
coated  tongue^  thirst  for  large  quantities  of  water  at  long  intervals 
and  torpor  of  the  bowels  are  its  principal  indications. 
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^-Esciepias  tiibcrosa,  when  there  is  a  dry  hacking  cough,  little 
expectoration ^  sharp  shooting  pains,  relief  from  bending  forward, 
especially  in  dry  pleurisies  of  pncomonia  and  pulmonary  tubercu- 
losis. 

Kali  carbonic  urn  after  bryonia  is  one  of  the  most  important  drugs 
for  fibrous  pleurisy.  Slicking  pain  more  especially  on  the  left  side, 
stitches  of  pain  in  region  of  the  right  scapula  on  breathing,  espe- 
cially in  the  morning,  dry  cough  and  pain  in  the  nape  of  the  neck 
indicate  its  administration.  Kali  carb.  is  distinguished  from  br>'o- 
nia  by  the  fact  that  the  indicating  symptoms  are  aggravated  by  rest 
and  by  lying  on  the  aflected  side,  which  is  the  opposite  to  those 
of  the  latter.  Aggravation  often  after  3  a.m.  is  another  guiding 
indication, 

Scilla  is  indicated  when  the  pain  is  so  intense  that  there  is  diffi- 
culty in  breathing.  The  cough  is  in  this  instance  dry,  hacking  and 
irritating^  it  may  also  be  paroxysmal  and  terminate  in  sneezing. 
There  may  be  on  the  other  hand  free  expectoration.  Scillitin,  the 
alkaloid,  has  proved  more  eflfective.  It  may  be  used  in  the  second 
decimal  trituration. 

Sulphnr  is  suggested  when  there  are  stitch-like  pains  in  the  chest 
extending  to  the  back  or  left  scapula  when  lying  on  the  back,  sen- 
sation of  constriction  of  the  chest,  short,  violent  dry  cough,  debility 
and  prostration. 

Fcrrum  phos.,  hepar  sulphuris,  sabadilla,  rhus  tox.  and  arnica 
should  also  be  considered.  When  gout  or  rheumatism  is  the  cause 
the  salicylates  and  colchicine  will  prove  of  benefit,  especially  tlie 
latter. 

When  convalescence  sets  in  the  patient  should  practice  deep 
breathing  to  expand  the  lungs,  if  possible,  and  detach  the  remaining 
adhesions.  If  the  pain  continues  after  the  subsidence  of  physical 
signs  the  constant  electric  current  over  its  seat  will  often  be  attended 
with  benefit. 
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2.  Acute  Sero-Fibrinous  Pleurisy. 
Acute  sero-fibrinous  pleurisy  is  that  variety  of  pleuritic  inflam- 
mation which  is  characterized  by  a  greater  degree  of  intensity,  a 
more  general  involvement  of  the   pleural  membrane,  and  a  more 
or  less  abundant  effusion  of  serous  fluid  into  the  pleural  cavity. 
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As  in  the  fibrinous  form  two  varieties  are  recognized,  the  primary 
and  the  secondary. 

etiology, ^ — ^The  cetiology  of  sero -fibrinous  pleurisy  is  identical 
with  that  of  the  fibrinous  variety.  The  exciting  and  predisposing 
causes  are  the  same  as  in  the  case  of  fibrinous  pleurisy  and  bear  the 
same  aetiological  relationship  as  to  frequency.  Probably  the  greater 
severity  of  the  inflammation  which  characterizes  the  lesion  is  due 
either  to  a  more  intense  virulence  of  the  infection  and  more  feeble 
resistive  powders  of  the  patient.  However  this  may  be,  the  relation 
of  this  form  of  pleurisy  to  microbic  infection  is  much  more  clearly 
defined  than  in  the  fibrinous  variety.  A  large  proportion  of  cases 
arc  tuberadous. 

(i)  Primary  sero-fibrinous  pleurisy, — It  is  variously  estimated 
that  from  two-thirds  to  three-quarters  of  all  cases  are  tuberculosis. 
The  old  idea  that  sero-fibrinous  pleurisy  occurring  in  an  apparently 
healthy  person  was  simply  an  inflammatory  process,  which  alone 
places  the  lungs  in  a  condition  favorable  for  subsequent  infection, 
is  now  abandoned,  as  most  of  these  cases  are  tubercular  from  the 
onset.  Rheumatic  infection  is  responsible  for  a  certain  proportion 
of  cases. 

(2)  Secondary  fibrinous- pleurisy. — One  of  the  most  frequent 
sources  is  secondary  infection  from  pulmonary  tuberculosis.  The 
disease  may  therefore  arise  both  primarily  and  secondarily  from 
tubercular  infection.  The  same  two-fold  a,*tiological  relationship  is 
manifest  in  regard  to  rheumatism  where  it  may  also  arise  second- 
arily in  association  with  peri-  and  endocarditis  %vith  an  acute  artic- 
ular rheumatism. 

Pneumococcus  pleurisy  may  be  sero-fibrinous  and  secondary 
to  pulmonary  infection,  usually  pneumonic,  rarely  broncho-pneu- 
monic. In  the  other  acute  infections  it  may  also  develop  as  a  sec- 
ondary complication.  The  ty^phoid  bacillus  of  Eberth  has  proved 
to  be  an  excitant  of  sero-fibrinous  and  purulent  pleurisy. 

Sero-fibrinous  pleurisy  may  occur  secondarily  to  peritonitis,  neph- 
ritis, cirrhosis  of  the  liver  and  in  association  with  malignant 
growths  of  the  thoracic  viscera  and  liver 

Morbid  Anatomy.— Sero-fibrinous  pleurisy  may  be  simply  a 
further  stage  of  the  fibrinous  form  or  it  may  be  attended  almost 
from  the  onset  with  a  serous  effusion.     It  is  customary  to  describe 
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the  affection  as  consisting  of  three  stages,  viz.,  congestion  and  in- 
flammation, efTusion,  and  absorbtion.  It  is  apparent  in  the  instance 
when  the  effusion  sets  in  very"  early  that  the  di\ading  h'ne  between 
the  first  and  second  stages  is  not  definable.  Like  the  fibrinous 
variety,  it  is  most  always  unilateral.  Bilateral  involvement  is  ver)' 
rare. 

The  pathological  changes  of  the  first  stage  correspond  to  those 
which  occur  in  fibrinous  pleurisy.  The  second  stage  is  character- 
ized by  the  serous  effusion  into  the  pleural  sac,  that  is,  a  fluid  is 
formed  in  addition  to  the  exudate  on  the  pleural  surfaces.  The 
exudate  consists  of  several  layers  of  deposit  with  an  abundance  of 
inflammatory  products.  The  amount  of  exudate  and  its  proportion 
to  the  serous  effusion  is  variable.  In  some  instances  it  is  scant)', 
in  others  free ;  in  the  latter  instance  it  may  appear  on  Uie  pleural 
surface  as  a  thick  creamy  deposit  in  layers  as  stated.  In  these 
cases  the  products  of  inflammation  are  abundant  and  there  are 
whitish  curd-like  masses  in  the  dependent  parts  of  the  fluid.  The 
fluid  varies  in  amount  from  a  few  minims  to  several  pints.  In  color 
it  is  light  yellow  or  yellowish-green,  often  opalescent,  sometimes 
reddish  from  the  presence  of  blood.  It  may  be  clear  or  cloudy 
from  coarse  shreds  of  fibrin,  masses  of  cells  or  minute  blood  clots. 
Outside  the  body  when  left  to  itself  it  slowly  coagulates,  but  coagu- 
lation may  be  hastened  by  beating.  The  specific  gravity  varies 
from  1005  to  1035  ;  as  a  rule  the  specific  gravity  is  greater  in  pro- 
portion to  the  amount  of  foreign  matter  present,  such  as  blood, 
fibrin,  etc.  On  standing  a  heavy  sediment  appears  consisting  of 
degenerated  red  blood-corpuscles  in  various  stages  of  fatty  degen- 
eration and  occasionally  red  blood-corpuscles  in  a  good  state. 

Clinical  examination  shows  that  the  fluid  resembles  blood  serum 
containing  albumin,  cholesterin,  sugar  and  peptone.  According 
to  Ewald  no  oxygen  is  found,  but  carbonic  acid  is  abundant. 

The  fluid  naturally  seeks  the  lowest  level  of  the  pleural  cavity. 
When  the  funcdons  of  the  lungs,  respiratory  muscles  and  diaphragm 
are  in  good  condition,  however,  the  fluid  level  will  be  higher  than 
would  be  supposed.  This  is  owing  to  the  aspirative  influence  of 
the  lungs  in  respiration.  It  is  important  to  observe  in  this 
tion  that  the  surface  of  the  fluid  is  never  horizontal  even  w! 
amount  of  effusion  is  considerable  and  the  lung  compressed. 
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line  being  curved  like  the  letter  **  S  "  as  described  in  the  Physical 
Signs. 

The  level  and  liberation  of  the  fluid  may  also  be  modified  by  the 
presence  of  sacculations.  These  result  from  the  more  solid  part  of 
the  products  of  inflammation,  settling  in  such  a  manner  that  open 
spaces  are  formed  in  the  solid  masses  of  exudate  which  thus  con- 
stitute isolated  or  communicating  sacs,  a  condition  termed  saccu- 
lated or  multilocar  pleurisy.  (fTit/t'  Special  Forms  of  Acute  Pleu- 
risy.) The  changes  are  the  combined  results  of  absorbtion,  the 
presence  of  cells  and  additional  exudation  processes. 


■n^.N 


Fig,  53.— Skdcb  of  pleurisy  wilh  effusion  illustrating  eflFect  on  adjacent  oi^ans. 
CQtnpre&sed  lung,  percussioD  gives  dull  lympany.  B,  fluid.  C,  depressed  liver, 
displaced  heart. 


It  is  generally  assumed  that  if  the  pleural  cavity  is  only  half 
filled  the  lung  does  not  lose  its  contractile  power.  large  efl*usion 
causes  changes  which  vary  according  to  the  amount  of  the  fluid. 
When  excessive  the  lung  is  pushed  upward  and  back  against  the 
vertebral  column  and  becomes  atelectatic,  being  changed  into  a 
small  mass,  flat,  airless  and  almost  bloodless.  While  these  changes 
in  the  lung  are  chiefly  due  to  the  pressure  of  the  fluids  according  to 
Strumpell  the  blood-vessels  and  fluid  may  absorb  some  air  and 
thus  contribute  to  the  atalectatic  condition.     In  addition  to  the 
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mechanical  effects  upon  the  long,  the  effusion  exerts  more  or  less 
pressure  upon  the  mediastinum  causing  displacement  of  tlie  heart. 
The  mediastinum  in  addition  loses  the  traction  force  of  the  diseased 
lung  and  in  consequence  is  drawn  by  the  other  toward  the  healthy 
side. 

When  the  heart  is  displaced  the  normal  relation  of  the  apex  to 
the  base  is  maintained  even  in  extensive  left  sideetTusions.  In  some 
instances  the  apex  may  be  elevated,  while  in  others  the  organ  may 
lie  transversely,  the  right  side  being  turned  toward  the  anterior  sur- 
face, so  that  the  displacement  of  the  organ  is  essentially  displace- 
ment of  the  mediastinum  itself  rather  than  a  rotation  or  twisting 
of  the  heart  Pressure  may  be  exerted  downward  upon  the  dia- 
phragm. On  the  right  side  this  results  in  displacing  the  liver  down- 
wards and  on  the  left  the  stomach,  transverse  colon  and  sometimes 
even  the  spleen.  In  some  instances  on  account  of  strong  preex- 
isting adhesions  displacements  of  these  organs  may  not  occur,  not- 
withstanding excessive  effusion. 

The  third  stage  in  the  pathological  process  is  that  of  absorbtion. 
The  ability  of  the  pleura  to  absorb  the  fluid  exudates  varies  accord- 
ing to  the  intensity  of  the  inflammatory  process  and  the  activity  of 
the  tissues.  The  greater  the  extent  and  density  of  the  exudates 
the  less  the  absorbing  power  of  the  pleura.  The  most  favorable 
course  is  the  absorbtion  of  the  fluid  exudates  and  the  precipitation 
of  the  fibrin.  The  latter  afterwards  may  undergo  more  or  less 
organization  into  connective  tissue  with  the  formation  of  bands 
and  adhesions  between  the  two  surfaces  of  the  pleura.  These  ad- 
hesions are  of  varying  extent. 

The  blood  in  both  fibrinous  and  sero-fibrinous  pleurisy,  as  a  rule^ 
does  not  present  a  condition  of  leucocytosis.  This  was  shown  by 
an  observation  of  Morse  in  a  series  of  two  hundred  and  twenty-four 
separate  blood  counts  from  primary  cases,  in  only  thirteen  of  which 
was  the  number  of  leucocytes  above  ten  thousand.*  *' The  con- 
dition is  valuable  in  two  ways.  If  the  physical  signs  are  doubtful 
and  there  is  no  leucocytosis,  the  case  is  probably  one  of  serous 
pleurisy  and  not  of  pneumonia  or  empyema.     If  serous  pleurisy  is 

*  American  Journal  of  Medical  Sciences,  November,  1900.  Dr.  J.  N.  Mosser,  Notb- 
nigeUs  Encyclopedia  of  Praciice,  I'hiladelphia  and  I^ndon»  1903. 
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present  and  there  is  marked  leucocytosis,  it  is  probable  that  a  com- 
pii cation  exists." 

When  extensive  the  functions  of  the  lung  suffer  more  or  less 
serious  impairment  and  the  thoracic  cavity  itself  may  undergo  a 
change  from  retraction  of  the  chest  walls.  The  thoracic  muscles  on 
the  aflected  side  may  atrophy  and  the  articulations  of  the  ribs  ossify. 
In  rare  instances  the  pleural  sac  may  become  entirely  obliterated 
(synechia). 

In  other  instances  absorbtion  may  be  limited  and  a  certain 
amount  of  eflfusion  remains  indefinitely  until  the  case  is  termi- 
nated by  some  associated  lesion  which  in  the  majority  of  instances 
is  pulmonary  tuberculosis. 

Symptoms^ — As  in  the  fibrinous  variety  extreme  variability 
characterizes  the  early  manifestations  of  sero-fibrinous  pleurisy. 
While  it  is  not  possible  to  make  any  clearly  definite  classification, 
there  may  be  said  to  be  two  general  ty|>es,  namely,  those  in  which 
the  onset  is  characterized  by  more  or  less  activity  of  the  symptoms, 
and  those  in  which  the  early  symptoms  are  of  gradual  develop- 
ment. In  the  former,  like  pneumonia,  there  is  an  initial  chill 
which  may  be  severe^  and  with  it  there  is  pain  in  the  affected  side, 
usually  in  the  region  of  the  nipple  or  on  a  line  with  the  axilla. 
Wlien  the  diaphragm  is  involved  pain  is  referred  to  the  abdomen 
and  lower  part  of  the  back.  (Vide  Diaphragmatic  Pleurisy.)  The 
pain  is  of  a  catching,  sharp,  lacerating  character,  intensified  by 
coughing  and  breathing,  especially  if  the  respirations  are  deep. 
Cough  may  be  present  without  expectoration. 

Gradual  development  of  symptoms  characterizes  the  greater  pro- 
portion of  cases  of  sero-fibrinous  pleurisy.  Even  in  healthy  and 
strong  subjects  the  first  symptoms  are  often  vague  and  indefinite, 
the  patient  experiences  a  feeling  of  weariness,  slight  difficulty  in 
breathing,  loss  of  appetite  and  debility.  There  are  sensations  of 
chilliness,  more  or  less  marked  digestive  disturbances  and  pallor. 
He  also  complains  of  some  pain  in  the  chest  At  this  stage  if  a 
physical  examination  is  made  a  slight  degree  of  dulness  in  the 
lower  and  lateral  portions  of  the  chest  will  be  found.  In  another 
type  the  patient  complains  of  chilliness,  especially  in  the  back,  and 
pains  of  varying  degree  of  intensity.  There  is  also  slight  elevation 
of  temperature  at  night  and  profuse  perspiration.     In  cases  of  this 
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variety  sometimes  the  patient  may  not  seek  medical  advice  until  the 
disease  is  well  established  and  the  effusion  marked,  especially  is  this 
likely  to  occur  in  those  of  the  lower  classes.  Thus  a  patient  may 
present  himself  complaining  of  general  debility,  anorexia,  perhaps, 
pain  and  soreness  of  the  side,  perhaps  none  unless  questioned,  yet 
examination  will  show  a  temperature  of  ioo°  to  ioi°  F,,  pulse 
accelerated  and  evidences  of  effusion  in  the  pleural  cavit>^ 

The  symptoms  which  attend  the  course  of  the  disease  like  its 
onset  are  more  or  less  variable  and  are  best  discussed  in  detail- 
Fever,  while  generally  present  does  not  follow  a  typical  curve, 
ranging  from  loi^  to  102*^  or  103^  F.  Sometimes  the  tem- 
perature may  be  only  moderately  elevated,  sometimes  again  there 
is  a  continued  fever  of  104°  to  105^  F.  wth  intercurrent  chills. 
This  suggests  purulent  infection.  The  temperature  usually  rises 
as  the  effusion  increases,  the  highest  elevation  corresponding  to 
the  period  of  greatest  secretory  activity.  It  falls  gradually  as 
the  effusion  is  absorbed.  A  rise  of  temperature  or  a  continued 
fever  may  therefore,  in  general,  be  said  to  denote  increase  of  the 
exudate,  a  fall  or  irregularity  of  fever  or  a  normal  curve,  on  the 
other  hand,  to  denote  a  diminution.  This  observation  must  be  re- 
ceived with  reservation  as  there  obviously  may  be  other  conditions 
which  must  strongly  bear  upon  the  symptoms,  especially  in  sec- 
ondary forms.  The  duration  of  tlie  fever  is  from  one  to  three 
weeks,  when  it  falls  to  normal,  the  physical  signs  remaining  un- 
changed. At  first  the  fall  is  in  the  morning,  later  in  the  evening, 
and  as  the  case  progresses  the  temperature  curve  becomes  irregular 
with  afternoon  and  evening  elevations. 

According  to  the  observation  of  Peters,*  the  axillary  tempera- 
ture on  the  affected  side  is  higher  than  that  on  the  healthy. 

Pain  is  a  very  important  symptom.  It  varies  in  locality  and  in- 
tensity. It  is  usually  referred  to  a  point  without  the  mammillary 
line  in  the  fifth  and  sixth  intercostal  space,  but  may  be  as  low  douii 
as  the  seventh.  It  may  also  be  seated  beneath  the  sternum  and 
in  rare  instances  in  the  axilla  and  beneath  the  clavicle,  or  it  may 
radiate  to  both  sides  of  the  vertebral  column,  arms,  shoulder  and 
epigastrium.     In  children  epigastric  pain  is  more  frequent.     Some- 

♦  La  France  Medicale,  May  4,  1878, 
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times  it  may  be  present  on  the  sound  side  as  well,  where  it  is  usu- 
ally restricted  to  a  limited  area.  Pain  in  the  right  side,  back, 
shoulder  or  epigastrium  points  to  involvement  of  the  diaphragm. 
Occasionally  there  may  be  severe  pain  over  the  liver  due  to  peri- 
hepatitis or  pressure  of  the  effusion. 

The  pain  may  be  mild  or  severe,  sharp^  lacerating  or  cramp4ike, 
or  it  may  resemble  intercostal  neuralgia  with  sensitiveness  along 
the  vertebral  column. 

Accompanying  the  pain  and  following  its  subsidence  there  is 
more  or  less  tenderness  even  on  light  percussion  ;  sometimes  the 
tenderness  is  excesssive  the  patient  flinching  at  the  slightest  touclt. 

DyspnuL'a  is  more  or  less  constant.  At  the  onset  of  the  disease 
it  arises  from  the  pain  and  fever,  later  from  the  compression  of  the 
hmg  by  the  effusion,  especially  if  the  latter  is  of  rapid  development. 
When  the  cflfusion  on  the  other  hand  has  come  on  slowly,  the  lung 
may  be  very  much  compressed  without  causing  dyspnoea,  except 
when  the  patient  exerts  himself.  In  the  acute  stage  of  the  disease 
at  the  commencement,  the  rate  of  respiration  may  reach  forty  or 
fifty.  The  breathing  is  superficial  and  short ;  later  the  rate  falls  to 
twenty-five  to  thirty. 

Cough  appears  early  in  most  cases.  It  is  aggravated  by  sitting 
up  and  drawing  a  long  breath  which  causes  it  to  become  painful 
and  distressing.  It  is  usually  dry  and  hacking,  but  may  be  ac- 
companied by  expectoration.  In  some  cases  it  is  absent.  Violent 
paroxysms  of  cough  may  occur  when  large  amounts  of  the  fluid  are 
withdrawn  too  rapidly  by  operative  measures. 

Expectoration  is  not  an  essential  symptom  of  pleurisy.  When 
present  it  is  slight  in  amount  and  mucoid  in  chamcter,  in  rare  in- 
stances it  is  blood  streaked.  Abundance  of  sputum,  while  usually 
a  symptom  of  rupture  of  the  pleura  with  consequent  oozing  of  the 
effusion  into  the  lung,  may  occur  independently  of  such  a  contin- 
gency, as  it  may  arise  when  the  lung  has  been  heavily  pressed  and 
a  condition  of  temporar>^  bronchiectasis  is  induced  in  one  of  the 
larger  bronchi,  within  which  masses  of  greenish-yellow  purulent 
matter  may  collect  and  be  discharged  from  time  to  time. 

Cyanosis  appears  in  those  cases  when  there  is  pronounced  dysp 
ncea  and  is  consequently  more  frequent  with  large  effusions,  espe- 
cially those  of  rapid  formation.     It  should  always  be  regarded  as  a 
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grave  symptom,  as  it  indicates  that  the  pressure  of  the  effusion  is 
seriously  interfering  with  the  oxygenation  of  the  blood. 

Pallor  coming  on  rapidly  with  cyanosis  in  the  course  of  the  dis- 
ease is  suggestive  of  a  haemorrhagic  effusion.  When  on  the  other 
hand  it  makes  its  appearance  slowly  it  is  usually  independent  of 
haemorrhage. 

The  pulse  in  the  earlier  periods  of  the  disease  in  uncomplicated 
cases  corresponds  to  the  temperature  curve,  later  it  is  more  espe- 
cially influenced  by  the  exudate.  If  the  temperature  ranges  over 
102°  F.  the  pulse  is  usually  to  one  hundred  and  ten  to  one  hun- 
dred and  twenty.  In  mild  cases  when  the  temperature  is  above 
100°  F.  the  pulse  is  from  eighty  to  ninety.  The  more  extensive  the 
exudate  the  higher  as  a  rule  the  pulse  and  the  smaller  its  volume 
and  lower  its  tension.  In  prohounced  cases,  therefore,  the  pulse  is 
small  in  volume  and  low  in  tension. 

Singultus  is  not  an  uncommon  concomitant  of  severe  types  of  the 
disease.  It  may  also  sometimes  occur  in  mild  cases,  and  in  weak 
patients  may  prove  a  serious  symptom.  It  implies  implication  of 
the  diaphragm  and  is  due  either  to  irritation  of  that  muscle  or  of 
the  phrenic  or  pneumogastric  nerve,  more  often  the  latter; 

The  urine  does  not  manifest  any  characteristic  change.  It  dis- 
plays the  same  conditions  as  in  other  febrile  disturbances.  As 
the  disease  progresses  the  amount  is  lessened,  this  is  due  to  a  low- 
ering of  the  arterial  tension.  A  large  exudate  and  a  weakened 
heart  are  necessarily  attended  with  direct  mechanical  effects,  the  re- 
suit  being  diminution  of  the  flow  of  urine,  in  part  the  result  of  the 
pressure  of  the  effusion,  which  impedes  the  venous  circulation,  in 
part  from  the  lessening  of  the  respiratory  movements  and  in  part 
from  the  lowered  arterial  tension.  Albuminuria  may  arise  and  pre- 
sent various  grades  of  development. 

When  the  effusion  undergoes  absorbtion  rapidly  there  is  an  in- 
crease of  urine. 

The  digestive  tract  is  subject  to  certain  disturbances  to  which 
allusion  has  been  made.  These  will  appear  with  varying  degrees  of 
intensity.  Jaundice  may  be  associated  with  right  side  pleurisy.  It 
is  not  as  a  rule  excessive. 

When  there  is  much  fever  and  the  symptoms  are  very  acute, 
there  is  the  thirst  and  anorexia  common  to  such  conditions.     In 
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cases  of  less  active  nature  when  the  course  is  slower,  there  may  be 
decided  digestiv^e  disturbances  and  anaemia.  Vomiting  may  be 
caused  by  the  mechanical  irritation  of  the  exudate. 

The  position  which  the  patient  assumes  is  characteristic.  The 
more  intense  the  pain  the  more  marked  the  tendency  to  lie  upon 
the  back  or  in  a  kind  of  diagonal  position  with  the  body  bent. 
During  the  acute  stage  the  patient  lies  generally  on  the  well  side, 
exceptionally  on  the  affected  side,  sometimes  pressing  against  it 
with  the  hands.  Movement  is  avoided  on  account  of  pain.  When 
effusion  has  taken  place  the  patient  lies  on  the  affected  side  or  back. 
When  the  effusion  increases  in  amount  the  patient  gradually  evinces 
a  tendency  to  lie  upon  the  back  or  to  sit  up. 

In  cases  which  run  a  protracted  course  there  may  be  great  de- 
bility and  emaciation. 

Course. — The  course  of  the  disease  is  variable.  It  may  be  said 
to  consist  of  a  febrile  and  a  non-febrile  period.  The  first  lasts  for 
from  one  to  three  or  four  weeks  and  corresponds  to  the  stage  of  in- 
flammatory action,  the  latter  is  indefinite  continuing  for  several  weeks 
to  as  many  months,  and  corresponds  to  the  subsidence  of  the  active 
process.  Cases  of  rapid  development  usually  run  a  rapid  course. 
Those  which  appear  with  less  pronounced  symptoms  follow  a  more 
protracted  course.  Resolution  corresponds,  being  more  rapid  in 
rapidly  developing  cases  and  the  reverse  in  those  of  insidious  de- 
velopment. Generally  the  duration  of  the  disease  is  anywhere 
from  one  to  two  months.  In  favorable  cases  the  time  required  for 
the  absorbtion  of  the  fluid  varies  from  several  weeks  to  several 
months  ;  generally  it  is  very  gradual.  Extensive  effusions  may  per- 
sist and  the  disca.sc  become  subacute  or  chronic.  In  some  instances 
the  effusion  becomes  purulent 

Complications. — The  most  frequent  complications  are  pericar 
ditis  and  endocarditis  which  are  more  liable  to  occur  in  pleurisy  of 
the  left  side.  The  possibility  of  the  occurrence  of  embolism  in 
the  latter  must  be  considered.  Syncope  and  sudden  death  may 
occur  when  the  effusion  forms  very  rapidly,  especially  when  there 
is  fatty  degeneration  of  the  heart.  The  tendency  of  the  disease  to  be 
followed  by  pulmonary  tuberculosis  to  which  allusion  has  been  made, 
can  scarcely  be  called  a  complication,  as  according  to  the  views  of 
modem  pathologists,  it  is  rather  part  of  the  infection. 
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Physical  Signs. — ^The  physical  signs  var^^  according  to  the 
stage  of  the  disease. 

First  Stagi\ — At  this  period  the  physical  signs  are  the  same  as 
those  of  the  fibrinous  variety. 

Secimd  Siagc^lnspeilion  shows  loss  of  expansion  on  inspiration. 
If  the  effusion  ts  large  there  is  increase  in  the  size  of  the  affected 
side  with  obliteration  or  bulging  of  the  intercostal  spaces — the  latter 
is  rare.  The  position  of  the  heart  shows  more  or  less  displacement 
When  the  effusion  is  on  the  left  side  the  organ  may  lie  behind  the 
sternum  and  be  imperceptible  or  it  may  be  pushed  to  or  outside  of 
the  right  mammillary  line  and  elevated  to  the  third  and  fourth  in- 
terspaces. When  on  the  right  the  apex  is  displaced  to  the  left 
and  upward,  in  some  cases  even  as  far  as  the  axilla.  The  displace- 
ment is  usually  more  marked  when  the  disease  is  seated  on  the  left 
side.  Another  important  change  is  displacement  of  the  liver  down- 
ward ;  sometimes  the  spleen  is  also  displaced.  These  displacements 
may  simulate  enlargement  of  the  organs. 

In  some  instances  there  is  cEdema  of  the  skin  on  the  affected 
side.  This  is  more  frequent  in  purulent  effusion,  but  may  occur 
with  serous  pleurisies  when  the  effusion  develops  very  rapidly. 

Sometimes  even  in  moderate  effusion,  more  especially  u  hen  there 
is  marked  sensitiveness  of  the  surface,  there  is  what  might  be  called 
a  want  of  perfect  synchronism  of  the  respiratory  movements,  that 
is,  the  expansion  of  inspiration  and  the  contraction  of  expiration  on 
the  affected  side  arc  delayed. 

Mensuration  shows  the  affected  side  to  be  larger^  usually  by  from 
one-half  to  one  and  a  half  inches.  Due  allowance  should  be  made 
for  the  right  side  of  the  chest  being  normally  somewhat  larger  than 
the  left.  It  is  important  to  measure  the  chest  during  expiration  or 
while  the  patient  is  holding  the  breath. 

Palpation  confirms  the  signs  obser\^ed  on  inspection  and  more 
definitely  locates  the  position  of  the  heart's  impulse,  but  the  most 
important  sign  is  diminution  or  loss  of  tactile  fremitus.  The  degree 
of  diminution  of  fremitus  usually  is  governed  by  the  extent  of  the 
effusion  ;  if  the  latter  is  slight  the  vocal  fremitus  is  only  lessened, 
if  very  extensive  it  is  lost.  Fremitus  may  persist  in  sero-fibrinous 
pleurisy  when  there  are  extensive  bands  of  adhesions  between  the 

k costal  and  pulmonary  pleura  and  in  infants,  especially  when  crying. 
It  is  often  less  marked  in  women  than  in  men. 


I 


I 
I 


654  DISEASES  OF  THE  PLEURA.  ^^^^^H 

Generally  in  effusion  of  moderate  amount  three  zones  of  fremitus 
are  present ^  that  is,  three  variations.  Over  the  lowest,  fremitus  is 
much  diminished  or  absent,  becoming  more  distinct  as  the  next 
level  is  approached  until  at  the  third  level  normal  fremitus  is 
reached.  The  cause  of  these  variations  is  apparent,  the  lowest  rone 
corresponds  to  the  situation  of  the  greatest  amount  of  fluid  and  the 
area  of  the  greatest  degree  of  retraction  of  the  lung,  the  second 
zone  to  a  smaller  amount  of  fluid,  the  third  to  that  portion  of  the 
lung  free  from  the  disease  process.  S 

It  is  important  to  observe  that  even  in  cases  when  the  pleural  ~ 
cavity  is  well  filled  there  may  be  an  area  of  considerable  size  in 
the  interscapular  space  where  the  fremitus  is  well  maintained.  This 
arises  from  the  fact  that  the  lung,  although  retracted,  is  not  com- 
pressed and  lies  in  close  proximity  to  the  walls  of  the  chest.  An- 
other explanation  offered  is  the  presence  of  a  large  bronchus  which 
is  superficial.  Before  palpation  is  performed  the  patient  should,  if 
possible,  sit  erect  and  cough  or  take  long  breaths. 

Percussion  shows  flatness  which  is  absolute  and  which  is  an  es- 
sential sign  of  effusion.  It  differs  from  the  dulness  of  consolida- 
tion in  being  more  positive  and  wooden  in  quality,  and  is  attended 
with  a  decided  resistance  to  the  plcximeter  finger.  The  extent  of 
flatness  on  percussion  varies  with  Llie  amount  of  effusion  and  its 
line  gradually  rises  as  the  effusion  increases.  When  the  patient  is 
placed  in  the  erect  position  the  upper  surface  of  the  line  of  flatness 
is  not  on  an  even  plane,  that  is,  not  on  a  level,  but  is  higher  poste- 
riorly than  anteriorly.  When  the  effusion  is  moderately  large  this 
line  commences  at  the  lowest  line  posteriorly,  passes  upward  and 
forward  in  a  letter  **  S  "  curve  to  the  axillary  region  whence  it  ad- 
vances in  a  straight  line,  inclining  downward  to  the  sternum.  This 
line  is  generally  called  *•  Ellis'  line  of  flatness/*  or  *'  Damoiseau's 
Curve.**  It  is  observable  only  when  the  lungs  are  in  a  fairly  good 
condition,  since  by  their  elasticity  they  control  the  position  of  the 
fluid,  and  when  the  pleura  is  free  from  adhesions.  When  the  effu- 
sion is  excessive  this  curve  flattens  to  a  considerable  extent.  In 
some  cases  when  the  effusion  is  ver\'  extensive  the  line  of  dulness 
may  reach  the  clavicle  and  extend  laterally  beyond  the  opposite 
side  of  the  sternum. 

The  same  rules  in  practicing  percussion  should  be  followed  as  in 
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tactile  fremitus.  The  patient  should  sit  erect,  take  long  breaths  and 
cough.  Most  writers  speak  of  change  of  position  of  the  Hne  of 
dulness  on  change  of  the  patient's  position.  This,  however,  is  not 
always  obtainable.  On  the  posterior  surface  two  or  three  zones  of 
dulness  can  be  determinedp  a  lower  of  flatness  and  a  higher  of  nor- 
mal note,  or  somewhat  higher  than  normal.  Between  these  zones 
there  is  one  where  this  note  is  loud  and  more  or  le.ss  tympanitic  cor- 
responding to  an  area  of  retracted  and  relaxed,  although  not  atelec- 
tetic,  lung  tissue.  In  the  instance  of  very  large  effusion  the  entire 
posterior  surface  may  be  flat,  with  the  exception  of  an  area  near 
the  vertebral  column  in  the  interscapular  space  when  the  retracted 
lung  is  close  to  the  chest  walls.  In  the  lateral  walls  two  zones  are 
present,  one  of  a  mild  degree  of  flatness  and  one  above  when  the 
note  is  moderately  tympanitic.  When  the  effusion  reaches  the  inter- 
scapular space  the  latter  zone  becomes  dull. 

In  the  anterior  wall  a  low  pitched  percussion -note  is  present  just 
beneath  the  clavicle  in  the  second  intercostal  space.  Below,  the  note 
is  dull.  When  the  efl'usion  has  risen  to  the  height  of  the  fourth 
rib  and  compression  has  increased  with  consequent  atelectasis  of 
the  lung,  the  percussion -note  may  be  tympanitic  even  in  the  pres- 
ence of  the  fluid.  This  phenomenon  is  called  Skodaic  resonance.  It 
sometimes  may  also  be  observed  {xtstenorly  about  the  effusion  line. 

Another  sign  occasionally  observed  with  large  effusions  is  **Wil* 
liams'  tracheal  tone."  This  is  a  high  pitched  note  elicited  by  strong 
percussion  just  below  the  inner  extremity  of  the  clavicle.  It  is 
tympanitic  in  quality  and  changes  with  opening  and  closing  the 
mouth.  It  is  the  result  of  vibrations  coming  from  the  bronchi  and 
trachea  through  the  compressed  lung  which  has  become  perma- 
nently collapsed  and  retracted.  Traube^s  space  should  also  be  ex- 
amined. In  this  locality  flatness  may  sometimes  be  detected  even 
when  the  exudate  is  not  excessive. 

In  estimating  the  amount  of  exudate  its  transverse  direction  mitfK 
always  be  taken  into  account.  For  example,  when  retractiofi  if 
the  lung  is  limited  owing  to  the  presence  of  emphysema^  adl 
etc.,  the  breadth  or  thickness  of  the  fluid  is  obviously 
the  same  amount  of  effusion  would  rise  to  a  higher  level 
lung  was  more  compressible,  thus  the  effusion  may  be  of 
breadth  and  reach  to  a  high  level. 
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Percussion  should  be  practiced  in  regard  to  tlie  displacement 
the  liver  and  heart.    In  effusion  on  the  left  side  the  dulness  merges 
into  that  of  the  liver. 

AuscuitadoH  during  the  stage  of  eflfusion  shows  that  the  pleuritic 
friction  rub  of  the  first  stage  has  disappeared.  The  respiratory 
murmurs  are  variable.  When  the  eflfusion  is  excessive  they  are  ven* 
faint  or  entirely  inaudible.  In  other  instances  bronchial  breathing 
is  present.     Sometimes  crepitant  and  subcrepitant  rales  are  heard 

In  large  effusions  three  zones  of  ausculator>'  signs  may  be  de- 
termined. The  lowest,  where  the  respiratory^  murmur  is  very  feeble 
or  entirely  absent ;  a  second,  where  there  is  more  or  less  pro- 
nounced high  pitched  bronchial  breathing ;  and  a  third  or  upper 
lone,  where  there  is  vesicular  respiration.  Bronchial  breathing  is 
generally  more  pronounced  laterally  and  between  the  shoulders 
posteriorly  than  in  the  dorsal  region. 

As  the  effusion  rises  there  may  finally  remain  only  a  faint  mur- 
mur at  the  apex.  In  some  cases  amphoric  breathing  and  metallic 
tinkling  maybe  heard  over  certain  points  in  the  interscapular  space 
to  the  right  and  in  the  infra-clavtcular  fossa. 

The  varying  respiratory  phenomena  on  auscultation  are  ac- 
counted for  b>'  the  progress  of  atelectasis  and  hepatization  of  the 
lung  which  follow  as  a  result  of  the  compression  by  the  fluid  ;  crep- 
itant and  subcrepitant  rales  may  make  tlieir  appearance,  tJien  disap- 
pear, and  bronchial  breathing  of  a  high  pitched  character  takes 
their  place  or  the  latter  appears  and  is  displaced  by  the  former. 

Associated  with  the  bronchial  breathing  there  is  more  or  less 
bronchophony,  the  presence  of  which  may  be  considered  as  a  gen- 
eral indication  of  clearness  of  the  bronchi  ;  with  a  moderate  degree 
of  effusion  in  these  cases  the  bonchophony  may  assume  the  pecu- 
liar bleating  tones  known  as  aegophony. 

The  sign  of  BaccelU  must  also  be  mentioned  in  this  connection. 
This  consists  of  the  determination  of  whispered  resonance.  If  such 
is  present  it  was  claimed  by  Baccelli  that  the  exudate  was  serous, 
if  absent,  that  it  was  purulent.  This  sign  is  not  reliable,  as  some- 
times whispered  resonance  may  be  absent  in  serous  effusions  and 
present  in  purulent. 

Tfnrd  Stage, — ^This  period  of  the  disease  is  characterized  by  the 
absorbtion  of  the  exudate  and  a  tendency  to  retraction.     There  is 
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in  consequence  a  gradual  return  to  a  normal  condition.  iNspeciion 
in  many  cases  shows  a  variable  amount  of  retraction  of  the  chest 
walls  with  consequent  displacement  of  organs.  The  retraction  may- 
be general  or  localized,  the  intercostal  spaces  may  be  more  or  less 
narrowed,  the  shoulders  lowered  and  the  nipple  nearer  the  median 
line.  The  spinal  column  may  be  curved  with  the  convexity  toward 
tlie  healthy  side,  there  may  also  be  some  prominence  of  the  scapula 
on  the  diseased  side.  In  some  instances »  especially  in  children, 
there  will  remain  sufficient  expansive  power  in  the  damaged  lung 
and  thoracic  wall  to  expand  and  overcome  these  tendencies  to 
changes  in  the  conformation  of  the  chest.  On  the  other  hand  the 
deformity  may  become  permanent. 

Mensuraiion  shows  a  gradual  decrease  in  the  size  of  the  chest  on 
the  affected  side  which  finally  becomes  smaller  than  the  other. 
Palpation  gives  a  gradual  return  to  normal  fremitus  from  above 
downward.  If  there  is  much  thickening  of  the  pleura  or  adhesion, 
diminution  or  absence  of  vocal  fremitus  may  persist  for  a  long 
period  or  become  permanent.  Ptrcusshm  also  gives  a  gradual  re- 
turn to  the  normal  The  flat  note  is  succeeded  by  dulness.  These 
changes  naturally  begin  above  and  proceed  downward.  In  the  lower 
portion  dulness  is  present  for  a  long  period.  Anscuitadon  discloses 
the  reappearance  of  the  respiratory  sound  which  becomes  gradually 
more  distinct ;  when  tlie  fluid  has  disappeared  to  a  considerable  ex- 
tent the  roughened  pleural  surfaces  may  come  together  and  give 
rise  to  pleuritic  murmurs  which  may  continue  for  many  months 
after  the  absorbtion  of  the  fluid.  In  some  ca.ses  the  lung  remains 
permanently  collapsed,  with  compensatory  emphysema  in  the  upper 
portion.  With  the  absorbtion  of  the  fluid  the  heart  and  liver  return 
to  their  normal  position. 

X-Rav  Diagnosis,  see  Part  VII, 

Diagnosis. — IHatness  on  percussion,  partial  loss  or  absence  of 
tactile  fremitus  and  of  the  respiratory  murmur  are  the  essential 
physical  signs  of  sero-fibrinous  pleurisy,  which  when  present  with 
the  history  of  symptoms,  such  as  have  been  described,  leave  little 
doubt  as  to  diagnosis  ;  at  the  same  time  these  signs  are  by  no  means 
absolute  and  Several  conditions  must  be  eliminated  by  differential 
diagnosis.  When  a  positive  diagnosis  is  not  manifest,  exploratory 
aspiration    should  be  employed  in  order  to  ascertain   the  condi- 
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tion.  While  the  withdrawal  of  fluid  is  conclusive  the  failure  to  do 
so  does  not  prove  its  absence.  Failure  to  withdraw  fluid  notwith- 
standing its  presence  may  occur  when  there  is  much  thickening  of 
the  pleura,  when  there  are  thick  fibrous  bands  at  die  point  of 
puncture,  when  the  needle  is  blocked  with  flocculent  matter,  and 
when  the  effusion  is  encapsulated.  It  may  also  occur  when  the 
effusion  is  purulent  and  thick. 

The  diseases  which  have  proved  a  source  of  difficult^'  in  diagno- 
sis arc  croupous  pneumonia Jiydrothorax,  pericarditis  with  effusion, 
intrathoracic  growths,  and  hepatic  abscess  or  cyst. 

From  croupous  pneumonia  sero-fibrinous  is  distinguished  by  the 
following  points  of  difference  : 


Sero-Fibrinous  Pleurisy. 

Onset  characlerized  by  chillness  or  gen- 
eral feeling  of  malaise. 
Pain  sharp  a^ad  diffuse. 

Cough  usu&Uy  dry. 

Expectoration,  if  present,  usually  scanty 
and  catarrhal. 

Fever  usuolly  modenite. 

No  crisis. 

Systemic  prostration  modenile. 

Countenance  pale  and  sometimes  anxiouni. 

Absence  of  herpes. 

I^ucoc^osis  absent  or  slight. 

Obliteration  or  bulging  of  tbe  intercostal 
sp«ces  or  general  distention  of  tbe  alfecled 
side. 

Diminution  or  absence  of  tactile  frem- 
itus. 

Flatness  on  percussion. 

Displacement  of  the  heart  and  liver  may 
occur. 

Dne  of  flatness  may  sometimes  be  ob- 
served  to  change  when  the  sac  is  partly 
Blled. 

Diminution  or  complete  absence  of  res- 
piratory murmiirs,  Hronchial  breathing 
may  be  present,  but  is  diffuse  and  distant. 
Generally  rftlcs  are  absent. 


Croupous  Pneumonia. 

Onset,  sudden  cbili  often  very  prolooged 
and  severe. 

Fain  similar,  but  generally  mom  local- 
ized* 

Cough  soon  attended  with  c3rpector»- 
tion* 

Expectoration  rusty  and  bloody,  more  or 
less  abundant^  shows  the  presence  of  pneu- 
raococci. 

Fever  high,  declines  from  the  fifth  to  the 
tenth  day. 

Crisis. 

Systemic  prostration  severe. 

Countenance  usually  flushed.  Some- 
times mahogany  flush  on  cheeks. 

Herpes  common  on  lips  and  face, 

Leucocytosis  usually  decided. 

Absent. 


Increase  of  tacdle  firemitus. 

Dulness  on  percussion. 

No  displacemeot  of  neighboring  organs. 

Absent. 


Respiratory  murmur  always^  pre'»ent.  At 
first  there  are  crepitant  rftles,  later  cin:um* 
scribed  bronchial  breathing,  later  still  the 
rAle  redux. 
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Sero- Fibrinous  Pi,eurisy, 

''ocal  freniitu*  diminished  or  absenL 
j^ophoTiy — somelimei  bronchophony. 
In  the  early  stages  friction  murmur. 
Aspiration   §bows    the    presence    of   ft 
serous  fluid. 


Croupous  Pneumonia. 

Vocal  fircmhus  increased. 
Bronchophony  decided. 
Friction  raurmur  absent. 
Aspiration  yields  simply  blood. 


It  is  important  to  note  in  this  connection  that  the  plugging  of  a 
large  bronchus  with  secretions  in  pneumonia  may  cause  th^  tactile 
fremitus  to  lessen  or  disappear.  The  harsh  bronchial  breathing  and 
rales  may  also  disappear  under  the  same  conditions. 

Hydrothorax  posesses  the  same  physical  signs  as  sero-fibrinous 
pleurisy,  but  is  distinguished  by  the  fact  that  it  is  usually  bilateral 
and  accompanied  by  decided  evidences  of  renal  or  cardiac  disease. 
Unilateral  hydrothorax  is  possible  in  hepatic  and  cardiac  disease  if 
the  venous  flow  from  one  pleura,  generally  the  right  in  hepatic  dis- 
ease, is  met  with  more  than  usual  resistance.  Under  these  condi- 
tions the  diagnosis  is  difficult. 

Double  pleural  exudates  and  the  presence  of  an  exudate  upon 
which  a  transudation  has  been  superimposed  and  the  reverse  are 
also  very  difficult  to  diagnose.  The  history  of  the  case  and  the 
presence  of  renal  or  hepatic  disease  generally  prove  the  main  points 
upon  which  a  true  knowledge  of  the  condition  can  be  obtained. 

According  to  Rosenbach  and  Pohl  iodine  or  its  salts  when  taken 
by  the  mouth  are  quickly  recovered  in  large  quantities  in  the  trans- 
udate of  hydrothorax^  whereas  in  the  exudate  of  pleurisy  only  a 
trace  is  found.  These  observers  direct  that  a  small  amount  of 
fluid  be  obtained  by  puncture  and  tested  by  the  addition  of  fuming 
nitric  acid  and  agitation  of  the  fluid  with  chloroform.  If  the  chloro- 
form at  the  bottom  of  the  tube  is  not  colored  red^  pleuritic  effusion 
is  present,  if  red,  the  fluid  in  the  pleural  cavity  is  that  of  hydrotho- 
rax ;  the  same  observers  claim  that  if  a  trace  of  red  appears  it  is 
indicative  of  a  complication  of  exudate  and  transudate. 

Pericardial  effusion  if  excessive  may  simulate  that  of  pleurisy. 
The  history  of  the  case  is  an  important  help.  In  pericardial  effu- 
sion there  is  frequently  rheumatism  and  while  dyspncea  is  a  promi- 
nent symptom  and  the  heart-sounds  are  enfeebled,  the  heart  itself 
is  not  displaced.  Again  there  is  flat  t>'mpanitic  resonance  in  the 
posterior  parts  of  the  axilla  and  normal  resonance  at  the  base  of 
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the  lung  in  the  posterior  and  lateral  positions  of  the  chest  The 
pulse  is  small  and  compressible  and  the  veins  of  the  neck  may  be- 
come distended  and  undulate, 

Intra-thoracic  tumors  and  cysts  as  far  as  physical  sigiis  are  con- 
cerned frequently  very  closely  resemble  pleuritic  effusion.  They 
may  displace  the  heart,  compress  the  lung  and  cause  disappearance 
of  the  respiratory  murmur  with  percussion  dulness.'  The  points  of 
difference  are  as  follows  :  The  area  of  dulness  is  usually  situated  in 
the  upper  and  middle  portions  of  the  chest,  it  is  more  circum- 
scribed than  in  pleurisy,  while  fremitus  is  often  preserved  as  in  con- 
solidation. The  history  of  the  case  is  also  an  important  diagnostic 
factor  as  it  necessarily  materially  differs  from  that  of  pleurisy. 
Pleuritic  effusion  may  sometimes  be  associated  with  intra-thoracic 
growths,  especially  when  malignant  The  diagnosis  under  these 
conditions  may  be  assisted  by  explorator>^  puncture  or  it  may  be 
impossible  until  pressure  symptoms  and  cachexia  develop. 

Hepatic  abscess  or  cyst  when  large  and  suitably  located  may  dis- 
place the  diaphragm  pushing  it  upward  and  cause  dulness  and 
diminution  or  absence  of  respiration  at  the  lower  portion  of  the 
right  pleura,  and  thus  present  a  strong  resemblance  to  a  pleuritic 
effusion.  In  such  cases  the  upper  line  of  dulness  is  convex,  and  a 
friction  murmur  is  audible  over  the  area  of  dulness  which  could  not 
occur  if  effusion  were  present. 

Additional  difficulties  in  diagnosis  may.appear  in  certain  cases  of 
extensive  pneumonic  infiltration,  where  instead  of  the  usual  percus- 
sion dulness  there  is  absolute  flatness,  and  weakness  or  absence  of 
the  respiratory  murmur  instead  of  bronchial  breathing,  absence  of 
rales,  exjyectoration  and  increase  of  fremitus.  In  these  cases  there 
may  also  be  an  insidious  onset  and  absence  of  initial  chilL  Again 
in  children  small  exudates  may  be  impossible  to  recognize  by  the 
physical  signs.  In  both  these  conditions  the  diagnosis  rests  upon 
the  result  of  exploratory  puncture. 

Prognosis*— The  outlook  in  scro-fibrinous  pleurisy  is  governed 
chiefly  by  the  resistive  force  and  vitalit)^  of  the  patient.  As  a  rule 
it  is  always  difficult  to  form  any  definite  or  positive  opinion  as  to 
the  future  outcome  in  a  given  case  before  the  beginning  of  the 
fourth  week. 

Small  effusions  generally  disappear  rapidly,  while  large  may  re- 
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quire  weeks  for  absorbtion.  In  cases  with  tuberculous  tendencies 
the  diminution  of  the  fluid  is  gradually  v€ry  tedious,  or  it  may 
persist  for  many  months  and  resist  all  treatment.  Delay  of  ab- 
sorbtion beyond  the  third  week  must  be  regarded  as  unfavorable 
since  it  indicates  that  the  inflammatory  process  is  great  and  the  vital- 
ity of  the  patient  is  impaired,  with  the  result  that  the  tissues  of  the 
pleura  are  probably  permanently  weakened. 

Refilling  of  the  pleural  cavity  at  the  ^nd  of  about  a  week  after 
evacuation  must  be  looked  upon  as  of  rather  unfavorable  signifi- 
cance, refilling  after  a  second  evacuation  as  more  unfavorable. 

Bacteriological  examination  of  the  exudate  has  an  important 
prognostic  bearing.  The  presence  of  pneumococci  has  a  favorable 
significance  (this  is  denied  by  some  German  writers).  Cases  of  this 
type  generally  recover.  The  presence  of,  on  the  other  hand,  of 
streptococci  is  of  unfavorable  significance,  as  it  points  to  purulent 
infection,  but  only  in  rare  instances  are  these  micro-organisms  found 
without  pus.  especially  the  streptococci.  A  sterile  effusion  sug- 
gests tuberculosis.  In  the  varieties  called  secondary  the  prognosis 
depends  upon  the  primary  cause,  which  frequently  overshadow-s  the 
pleurisy. 

Double  pleurisies  are  very  unfavorable  except  those  of  rheumatic 
origin  and  those  occurring  during  the  puerpcrium  when  recovery 
may  take  place.  Cases  which  develop  sweats,  high  continued  fever 
or  sweats  with  mild  fever  should  be  examined  for  pus. 

After  resolution  in  many  cases  there  may  remain  in  the  apex  of 
the  affected  lung  slight  dulness  or  loss  of  the  respiratory  murmur. 
This  does  not  necessarily  signify  that  there  is  a  commencing  tuber- 
culosis,  for  in  many  instances  it  is  simply  due  to  imperfect  expan- 
sion of  the  lung  and  is  not  unfavorable.  Again  the  lung  may 
never  fully  regain  its  tone.  This  lack  of  tone  may  persist  or  adhe- 
sions may  form  and  become  jiermanent  and  ultimately  chronic 
bronchitis  and  emphysema  develop. 

In  some  instances  again  after  the  acute  symptoms  have  subsided 
convalescence  runs  a  tedious  course,  the  physical  signs  remain  for 
many  weeks  and  the  patient  fails  to  fully  recover  his  strength. 
These  are  the  cases  which  are  prone  to  ultimately  develop  pulmo- 
nary tuberculosis.  Those  which  thus  terminate  are  undoubtedly 
tuberculous  from  the  onset. 
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Sudden  death  is  very  rare,  but  may  occur  from  cedenia  of  the 
lung  on  the  unaffected  side,  degeneration  of  the  myocardium,  em- 
bohsm  and  thrombosis  of  the  pulmonary  artery  or  of  the  heart 
itself,  or  mechanical  Impediment  of  the  circulation  from  displace- 
ment of  the  heart  (Weil). 

Special  Forms  of  Acute  Pleurisy. 

H(£morrhagic  Picunsy. — This  variety  is  that  in  which  the  serous 
effusion  is  mixed  with  blood.  It  may  occur  in  the  following  con- 
ditions :  Tubercular  infections  following  tuberculosis  of  the  lung» 
cachexias  and  depraved  conditions  of  the  constitution,  such  as  alco- 
holism, scurv>%  purpura  and  debility  of  age,  malignant  disease,  cir- 
rhosis of  the  liver,  Bright's  disease  and  acute  infections.  In  some 
cases  it  is  difficult  to  assign  any  definite  cause. 

There  are  no  symptoms  or  signs  which  positively  denote  a 
hjemorrhagic  condition  of  the  effusion  in  pleurisy.  Sudden  pallor 
has  been  mentioned  as  denoting  the  sudden  occurrence  of  haemor- 
rhage, but  this  symptom  may  appear  with  many  other  conditions. 
In  sero-fibrinous  pleurisy  its  appearance  in  association  with  any  Hi 
of  the  above  casual  conditions  may  be  regarded  as  suggestive. 
Exploratory  puncture,  however,  is  the  only  positive  means  of 
determining  the  •condition.  It  is  important  to  observe  that  a 
haemorrhage  may  be  accidentally  caused  by  puncture  of  the  lung 
in  aspiration, 

In  hix-morrhagic  serous-pleurisy  the  outlook  depends  upon  the 
cause.  Obviously  from  its  aetiology  in  many  instances  this  is  un- 
favorable, although  the  presence  of  a  moderate  amount  o{  blood 
does  not  in  itself  otherwise  necessarily  lend  an  especially  serious 
aspect  to  the  case. 

Encapsidatt'd  or  Encystid  Pleurisy. — Mention  has  been  made  of  M 
the  pathological  changes  which  result  in  the  formation  of  pouches  ^ 
or  cavities  by  the  presence  of  adhesions  between  the  costal  and 
pulmonary  pleura.  These  cavities  var}^  in  number  and  extent  and 
may  be  located  in  any  part  of  the  pleura.  They  are  rather  more 
frequent  in  empyema  than  in  serous  effusions.  Diagnosis  is  very 
difficult.  The  absence  of  tactile  fremitus  and  the  presence  of  dul- 
ness  along  certain  lines  and  in  certain  areas  of  the  chest  may  be 
regarded  as  very  suggestive,  especially  so  when  present  with  the 
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term  i-  rithtr  iprliti  :'  the  inr.ammatory  piwoss.  whvn  \\  iv^nll-. 
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In  the  lattL-r  instance  it  may  simulate  pulmun.ii)-  .il>.s<  »•■.-.  .mil  I i  .1 
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.  is  a  pronounced  symptom.     Sometimes  the  patient  is 

sume  a  sitting  posture  or  bends  forward.     The  respira- 

:k,   superfiGial    and   purely   thoracic.      The   abdominal 

fixed,  cough,  nausea  and  vomiting  may  be  present    A 

le  condition  is  that  the  dyspncea  aiay  frequently  be  ex- 

ccount  of  the  pain  even  when  the  inflammatory^  process 

►  that  a  pronounced  and  apparently  dangerous  degree 

may  develop.     The  subsequent  course,  howe\'er,  usu^ 

luws  that  the  danger  is  more  apparent  than  reaL     The  coi3* 

3nal  symptoms    are    generally  marked,  more  especially  the 

tever,  which  sometimes  is   higher  than  In  the  ordinary  forms  of 

pleurisy. 

The  physical  signs  are  often  negative,  in  fact^  the  presence  of  sub- 
jective symptoms  without  physical  signs  is  characteristic  of  the 
disease. 

If  the  effusion  is  purulent  there  may  be  bulging  of  the  lower  in- 
tercostal spaces. 

Tuboxuhsis  &f  the  Fkura. — In  view  of  the  fact  that  tubercular 
infection  enters  so  largely  into  the  jctiolog>^  of  all  forms  of  pleurisy, 
it  seems  scarcely  tenable  to  regard  tuberculous  pleurisies  as  special 
tj'pes  of  the  disease,  but  it  may  not  be  amiss  to  discuss  the  ques- 
tion solely  from  the  standpoint  of  tubercular  infection. 

Infection  of  the  pleura  by  the  bacillus  tuberculosus  occurs  pri- 
marily and  secondarily. 

I.  Primary  infection  causes  the  following  : 

(i)  Acute  fibrinous  and  .scro-fibrinous  pleurisy.  The  course  of 
these  processes  is  as  discussed.  Cases  which  after  the  acute  stage 
run  a  chronic  course  and  those  of  the  subacute  and  chronic  type 
are  commonly  tuberculous  as  elsewhere  mentioned.  (2)  Acute 
suppurative  pleurisy  :  .Some  of  the  acute  purulent  forms  of  pleurisy 
are  distinctly  tuberculous,  at  the  same  time  the  infection  is  mixed. 
These  pleurisies  commence  with  sharp  symptoms,  fever,  cough, 
pain  and  frequently  chill.  There  may  be  no  external  evidences 
suggesting  tuberculosis.      T/VA  empyema. 

(3)  Chronic  adhesive  pleuris)'.      See  that  subject. 

II.  Secondary  infections. — These  arc  ver>'  frequent  and  are  essen- 
tially part  of  the  pathological  change  in  tuberculosis  of  the  lungs. 
The  process  is  usually  chronic,  but  acute  tubercular  pleurisy  may 
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occur  in  the  course  of  a  pulmonary  process,  with  a  serous,  haemor- 
rhagic  or  purulent  effusion.  A  condition  possible  under  these  cir- 
cumstances is  perforation  of  the  lung  into  a  bronchus  and  the  for- 
mation of  pyo-pneumothorax. 

III.  Latent  pleurisy. — This  form  mentioned  by  some  writers  as  a 
variety  of  the  acute  type  is  considered  in  the  discussion  of  chronic 
pleurisy. 

Treatment, — The  general  measures  as  to  rest  in  bed  and  diet 
should  be  followed  as  discussed  in  the  treatment  of  the  fibrinous 
form  of  the  disease.  It  is  desirable  to  enjoin  as  dry  a  diet  as  possi- 
ble. The  special  indications  for  treatment  are  limitation  of  the  in- 
flammatoiy  process,  absorbtion  of  the  effusion  and  support  of  the 
patient's  strength  by  simple  nutritious  food. 

First  Stage. — During  this  period  the  local  measure  and  inter- 
nal special  medication  as  mentioned  in  the  fibrinous  variety  are 
indicated  for  the  relief  of  pain  and  limitation  of  the  inflammatory 
process. 

Second  Stage. — The  importance  of  dry  diet  needs  here  to  be 
emphasized.  The  following  remedies  are  of  service  in  promoting 
absorbtion. 

Bryonia  is  indicated  by  the  presence  of  sticking  pain  in  the  side, 
but  is  of  limited  utility  after  effusion  has  taken  place,  being  ineffec- 
tive when  it  is  excessive. 

Cantharis  is  much  lauded  by  the  French.  It  is  generally  re- 
garded as  one  of  the  most  important  in  sero-fibrinous  exudation. 
Ten  drops  of  the  tincture  in  four  ounces  of  water,  a  teaspoonful 
every  three  hours,  constitute  an  effective  method  of  administration. 
Jousset  gives  the  third  decimal  of  dilution,  saying  that  if  this  fails, 
give  the  tincture. 

Apis  mel.,  after  cantharis  the  most  important  remedy  for  the  re- 
moval of  the  effusion. 

Arsenicum  album  may  prove  of  service  after  the  failure  of  can- 
tharis and  apis  if  there  is  increase  of  the  effusion  with  cyanosis  and 
dyspnoea,  restlessness  and  anxiety. 

Colchicine^  when  gout  or  rheumatism  is  the  cause,  with  perspira- 
tion which  smells  sour  and  scanty,  turbid  and  albuminous  urine. 

Kali  iodidum  sometimes  will  prove  beneficial  and  should  be  tried 


646 


DISEASES  OF  THE  PLEURA, 


when  other  remcdiei^  fail     About  ten  grains  three  times  a  day  is  a 
suitable  dose. 

Sttiphut\  when  the  general  symptoms  point  to  this  remedy,  tor 
gether  with  want  of  reaction. 

Hydrogogue  cathartics  and  diuretics  are  generally  without  effect 
Free  diaphoresis  has  been  employed  and  sometimes  assists,  but  it  is 
dangerous  if  the  heart  is  at  all  weak.  The  salicylates  have  been 
praised  by  some,  but  are  generally  inferior  to  the  remedies  men- 
tioned. Iodine  locally  is  used,  but  it  is  doubtful  whether  it  has 
much  effect. 

Thoracentesis. — In  a  certain  proportion  of  cases,  about  one-third, 
all  attempts  to  promote  absorbtion  of  the  effusion  fail.  Recourse 
must  then  be  had  to  thoracentesis.  The  indications  for  this  measure 
may  be  viewed  from  two  standpoints,  namely,  imminent  danger  to 
life  which  may  arise  during  the  febrile  stage  and  persistence  of  the 
effusion  without  immediate  urgency  of  symptoms,  as  it  occurs  after 
the  subsidence  of  fever. 

(i)  The  presence  of  the  following  symptoms  demands  immediate 
thoracentesis  :  excessive  orthopncea  ;  syncope  with  cyanosis,  pro- 
nounced displacement  of  the  heart,  especially  when  murmurs  develop, 
copious  effusion  with  signs  of  involvement  of  the  right  side  as  evi- 
denced by  rales,  bronchial  breathing  and  impaired  resonance,  rapid 
filling  of  the  pleura!  cavity,  complete  filling  of  the  cavity  and  double 
pleurisies, 

(3)  In  the  conditions  which  call  for  thoracentesis  apart  from 
emergencies  the  chief  aim  is  the  prevention  of  permanent  change  in 
the  lungs.  Under  these  circumstances  tlie  indications  for  the 
measure  are  absence  of  any  evidence  of  diminution  of  the  effusion 
after  the  temperature  has  been  normal  a  week  and  subacute  condi- 
tions when  the  temperature  has  been  normal  or  nearly  so  from  the 
onset  with  persistence  of  the  effusion.  When  these  indications  are 
present,  thoracentesis  should  not  be  deferred  for  more  than  a  week. 
In  general  it  may  be  said  that  delayed  resolution  is  an  indication 
for  thoracentesis.  Another  general  indication  is  that  when  the 
effusion  reaches  the  clavicle  no  matter  how  free  from  discomfort  the 
patient  may  be,  the  chest  should  be  aspirated. 

The  presence  of  fever  is  not  a  contra-indication. 
fever  will  fall  after  aspiration. 
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Thoracentesis  is  contra-indicated  by  the  presence  of  croupous 
pneumonia,  marked  debility,  the  feebleness  of  old  age,  and  is  usu- 
ally uncalled  for  in  children. 

The  procedure  will  prove  in  many  instances  more  than  merely 
palliative  as  in  some  cases  it  is  followed  by  resolution. 

The  instrument  used  should  be  Dieulefoy's  aspirator.  In  ab- 
sence of  this,  a  simple  fountain  syringe  may  be  connected  with  a 
trocar  (all  sterilized).  The  syringe  is  filled  with  an  antiseptic  solu- 
tion and  is  immersed  in  a  vessel  containing  the  same.  Puncture  is 
made  and  the  effusion  flows  out  behind  the  antiseptic  solution. 

Thoracentesis  if  properly  performed  is  free  from  danger.  The 
following  is  its  technique.  The  patient  rests  in  bed  in  a  semi- recum- 
bent position,  the  ribs  should  be  separated  by  bringing  the  arm  of 
the  affected  side  around  across  the  chest  with  the  hand  on  the 
shoulder  of  the  well  side.  The  point  of  puncture  is  the  sixth  or 
seventh  interspace  on  the  right  side,  and  the  fifth,  sixth  or  seventh 
interspace  on  the  left— both  in  the  mid-axil lar}'  line.  Sometimes 
puncture  may  be  made  in  the  back,  especially  when  there  are  adhe- 
sions which  prevent  the  effusion  from  extending  far  beyond  the  pos- 
terior axillary  line.  Under  these  conditions  the  operation  should 
be  performed  with  the  patient  in  the  sitting  posture  in  order  to 
permit  of  the  better  expansion  of  the  lungs.  When  puncture  is 
made  posteriorly  some  surgeons  select  a  point  just  below  the 
scapula  or  one  in  the  seventh,  eighth  or  ninth  interspace  in  the 
posterior  axilla r>'  h'ne.  The  surface  of  the  skin  should  be  prepared 
by  scrubbing  with  green  soap,  then  bathed  with  ether,  then  with  bi- 
chloride solution  and  covered  with  bichloride  gauze.  The  assist- 
ant should  draw  up  the  skin  from  the  interspace  and  the  operator 
should  use  the  forefinger  as  a  guide.  The  hands  of  both  should 
be  rendered  aseptic.  The  needle  should  be  inserted  quickly »  close 
to  the  margin  of  the  rib  on  the  lower  border  of  the  interspace,  that 
is  the  inferior  rib,  care  being  taken  not  to  wound  the  periosteum. 

The  amount  of  fluid  drawn  at  one  time  will  depend  upon  the  ex- 
tent of  the  effusion.  If  the  fluid  reaches  to  the  clavicle  a  pint  may 
be  removed  safely.  Usually  nev^er  more  than  twenty-four  ounces 
should  be  withdrawn  except  in  emergencies  in  the  febrile  stage. 
Under  these  conditions  the  lung  being  subjected  to  a  short  period  of 
compression  permits  of  a  more  complete  removal  of  the  fluid  exu- 


2 


643 


DISEASES  OE  THE  PLEURA. 


date.  The  fluid  should  be  allowed  to  flow  slowly  so  as  to  permit  the 
lung  to  expand  gradually.  This  care  is  most  essential»as  too  rapid 
expansion  of  the  lung  is  liable  to  be  attended  with  sudden  pulmo- 
nary congestion  and  oedema  which  may  quickly  terminate  fatally. 

If,  during  the  withdrawal  of  the  fluid,  cough,  faintness,  dyspnct?a 
and  constriction  around  the  chest  appear,  the  needle  should  imme- 
diately be  withdrawn.  During  the  flow  of  the  fluid  the  needle  should 
be  held  by  the  operator  in  order  not  to  cause  the  patient  pain.  It 
should  be  drawn  out  slowly  ;  after  its  removal  the  puncture  should 
be  covered  with  an  antiseptic  plaster  or  collodion  and  dressed  with 
antiseptic  gauze.  Some  oozing  is  frequent^  but  it  is  without  special 
significance.  In  some  instances,  notwithstanding  the  physical 
signs  of  the  presence  of  fluid,  thoracentesis  may  prove  futile  for  the 
reasons  mentioned  in  the  discussion  of  the  diagnosis. 

Certain  symptoms  and  accidtnts  xvhich  may  possibly  occur  during 
thoracentesis:  Some  are  of  common  occurrence  while  others  arc 
rare.  The  former  are  the  following :  pain  of  a  sharp,  knife*like 
character  after  the  withdrawal  of  a  certain  amount  of  fluid,  cough- 
ing towards  the  end  of  the  procedure  and  faintness.  Rare  acci- 
dents  are  :  subcutaneous  emphysema  at  the  point  of  puncture  with- 
out pneumothorax,  pneumothorax,  albuminous  expectoration,  a 
condition  characterized  by  dyspnoea  and  usually  fatal,  epileptiform 
convulsions  and  sudden  death  from  syncope  or  during  a  convulsive 
seizure. 

During  convalescence  tonics  are  generally  indicated.  The  food 
should  now  be  of  a  more  substantial  nature  and  of  the  highest  nu- 
tritive qualities.  The  patient  should  spend  a  good  portion  of  the 
time  in  the  open  air.  In  fact,  the  general  management  of  the  after 
consequences  and  convalescence  of  sero-fibrinous  pleurisy  is  much 
on  the  same  line  as  that  of  pulmonary  tuberculosis. 

Breathing  exercises  should  be  practiced  daily  as  mentioned  in  the 
treatment  of  empyema. 

3,  Empyema. 

Synonv MS.  — Purtdent  Pleurisy. 

•  •  *  - 

Empyema  is  inflammation  of  the  pleura  accompanied  by  purulent 
effusion. 
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-^tioloy. — Bearing  in  mind  that  all  types  of  pleurisy,  generally 
speaking,  depend  upon  the  same  causal  influences,  the  special 
aetiology  of  empyema  is  limited  to  the  consideration  of  the  condi- 
tions under  which  these  factors  may  result  in  purulency  of  the  in- 
flammatory process. 

Empyema  always  arises  from  infection  by  micro-organisms.  In 
the  discussion  of  the  bacteriology  of  pkurisy  it  will  be  recalled  that 
infection  of  the  tubercle  bacillus  and  the  micrococcus  lanceolatus  may 
be  followed  by  either  serous  or  purulent  effusion,  while  infection  by 
the  streptococcus  pyogenes  aureus  commonly  results  in  purulency, 
and  is  usually  associated  with  sepsis.  Many  other  micro-organisms 
are  found,  among  the  most  frequent  are  the  staphylococcus  pyo- 
genes aureus  which  is  common  in  pleurisies  associated  with  sup- 
puration in  other  parts  of  the  body;  and  theleptothrix  pulmonalis  in 
putrid  efifuston.  A  sterile  exudate  is  suggestive  of  tuberculosis. 
Purulent  infection  by  the  pneumococci,  as  a  rule,  runs  a  compara- 
tively favorable  course,  while  those  due  to  the  streptococci  neces- 
sarily are  the  most  unfavorable. 

Empyema  may  arise  as  a  sequel  of  sero-fibrinous  pleurisy  or  the 
effusion  may  be  purulent  from  the  beginning.  Thus  there  are  two 
types  of  development,  viz.  : 

(i)  In  this  variety  it  is  difficult  in  many  cases  to  find  a  sati.sfac- 
tory  explanation  for  the  change  except  that  it  be  attributed  to  de- 
bility or  dyscraisa.  Usually  in  healthy  subjects  a  serous-effusion 
remains  serous.  In  children  the  effusion  may  rapidly  become 
purulent  early  in  the  disease.  Again  purulent  infection  may  follow 
thoracentesis. 

(2)  The  second  variety  occurs  with  the  following  affections : 

(a)  Acute  infections,  namely,  scarlet  fever,  pneumonia,  broncho- 
pneumonia, septico-pyemic  diseases,  tuberculosis  and  dysentery. 
These  are  the  most  frequent  causes,  among  which  scarlet  fever 
stands  first ;  it  is  well  known  that  pleurisies  arising  with  scarlet 
fever  are  generally  purulent.  Less  frequent  causes  are  erysipe- 
las, typhoid  and  pertussis.  Typhoid  pleurisies  are  most  always 
purulent,  (^)  Chronic  tuberculosis  and  tuberculous  cavities  which 
perforate  the  pleura.  (<)  Gangrene,  abscess,  hydatids,  actinomy- 
cosis of  the  lungs.  (J)  Malignant  disease  of  the  lungs  and  adja- 
I    cent  structure.     (/)  Purulent  pericarditis,  abscess  of  the  mediasti- 
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num.  (/)  Peritonitis,  subphrenic  abscess.  (^)  Injuries  to  the 
chest  walls.     (//)   Caries  of  the  ribs  or  vertebrae. 

Morbid  Anatomy. — On  post-mortem  examination  of  the  pleural 
cavity  in  empyema  there  is  found  either  a  sero-purulent  efTusion 
separated  into  layers,  a  greenish-yellow  layer  above  with  a  thick 
cream-like  layer  below,  or  simply  a  turbid  effusion  with  floating 
flocculent  matter,  or  a  thick  creamy  pus.  The  first  is  most  frequent. 
The  odor  of  the  purulent  exudate  is  usually  sweetish,  but  under 
certain  conditions  may  be  putrid. 

Putrid  effusion  is  more  frequently  associated  with  thoracic  or 
pulmonary^  fistula,  but  may  occur  in  the  absence  of  either.  It  also 
is  found  in  association  with  traumatism,  pulmonary  gangrene  and 
abscess  where  the  odor  ir,  very  foul.  In  the  pleuritis  acutissima  of 
Frankcl  the  effusion  is  liable  to  be  of  that  nature. 

Putrid  effusion  ma>'  tend  to  extensive  necrotic  processes,  ulcers, 
perforations,  erosions  and  abscess. 

Microscopical  examination  shows  the  exudate  to  be  the  same  as 
that  observed  in  purulent  inflammatory  processes  elsewhere. 

The  pleura  is  greatly  thickened,  sometimes  to  the  extent  of  i  to 
2  mm.  The  changed  membrane  is  made  up  of  newly  formed  con- 
nective tissue,  new  blood-vessels  and  leucocytes.  The  surface  is 
grayish-white  with  granulations  which  after  the  disappearance  of 
the  pus  result  in  the  formation  of  firm  adhesions. 

The  costal  pleura  may  show  the  presence  of  erosions  and  botJi  it 
and  the  visceral  pleura  may  undergo  perforation,  especially  in  cases 
of  long  standing.  The  lung  is  much  compressed.  In  some  in- 
stances the  pus  may  become  encapsulated  between  the  liver  and 
diaphragm  either  due  to  direct  rupture  or  to  extension  of  the  in- 
flanimatory  process.     This  condition  is  uncommon. 

In  exceptional  instances  the  pus  may  be  absorbed  or  undergo  in- 
spissation,  becoming  a  thick  layer  of  the  consistency  of  butter,  or 
it  may  undergo  a  more  or  less  cheesy  degeneration  and  eventually 
become  calcareous.     The  last  change  is  very  rare. 

Spontaneous  discharge  may  sometimes  occur,  taking  place  most 
frequently  through  the  lung  or  bronchi,  more  rarely  through  the 
chest  wall  anteriorly  beneath  the  ribs.  In  the  latter  instance  a  fis- 
tulous opening  remains  with  pneumothorax  constituting  a  condition 
of  pyo-pneumothorax. 
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Empyema  is  almost  always  unilateral.  The  disease  has  oc- 
curred, however,  on  both  sides. 

Symptoms. — As  foreshadowed  in  the  discussion  of  the  aetiology 
the  symptoms  attending  the  formation  and  presence  of  pus  in  the 
pleural  cavity  are  variable.  There  are  frequently  evidences  of 
sepsis,  chills,  fever,  sweats  and  prostration.  The  chills  are  diurnal 
and  irregular,  the  fever  also  irregular  and  the  sweats  pronounced. 
There  is  pain  in  the  side  which  is  intensified  by  breathing,  move- 
ment, cough  and  dyspnoea.  Peptonuria  is  present,  and  while  in  no 
way  pathognomonic,  as  it  occurs  in  other  suppurative  processes, 
when  taken  in  connection  with  other  symptoms,  is  of  diagnostic  sig- 
nificance, inasmuch  as  it  serves  to  eliminate  sero-fibrinous  pleurisy. 
The  urine  also  shows  the  presence  of  indican  and  the  blood  decided 
leucocytosis.  While  these  symptoms  may  be  said  in  a  general  way 
to  typify  empyema  the  variations  in  its  clinical  manifestations  range 
from  symptoms  of  an  acute  septic  nature  to  conditions  of  latency. 

The  onset  may  be  either  sharp  and  sudden,  followed  by  acute 
symptoms,  or  gradual  followed  by  those  of  less  intensity,  or  insidi- 
ous when  the  condition  remains  more  or  less  latent.  Most  fre- 
quently empyema  follows  a  sero-fibrinous  pleurisy  or  comes  on 
insidiously.  The  disease  has  been  divided  by  some  writers  into  the 
acufe,  subacute  and  chronic  varieties. 

Acute  empyema  may  be  primary  and  purulent  from  the  begin- 
ning. There  is  an  initial  chill,  pain  in  the  side,  cough  and  dysp- 
noea. The  fever  varies  in  severity,  yet  there  may  not  be  anything 
pointing  definitely  to  the  presence  of  pus.  A  form  of  acute  pleu- 
risy is  that  described  by  Frankel  (pleuritis  acutissima)  in  which 
there  are  very  acute  symptoms,  pain  in  the  side,  rigors,  high  fever 
and  the  pus  develops  with  great  rapidity.  There  are  marked  symp- 
toms of  sepsis  with  rapid  emaciation  and  the  patient  sinks  into  the 
typhoid  state  and  dies.  The  course  of  this  unusual  form  of  empy- 
ema may  not  be  more  than  one  week. 

The  subacute  variety  is  much  more  frequent.  There  is  pain  in 
the  chest  of  a  mild  character,  some  shortness  of  breath  and  mild 
fever.  In  many  instances  the  symptoms  appear  to  be  those  of  sero- 
fibrinous pleurisy  with  nothing  at  first  to  suggest  the  presence  of 
pus,  but  later  the  temperature  curve  arouses  suspicion  that  the 
effusion  is  purulent.    In  these  cases  the  temperature  instead  of  fall- 
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ing  to  nearly  normal  at  the  end  of  a  fortnight  persists  and  shows 
an  evening  elevation  of  102°  to  103°  F.  Soon  hectic  develops  and 
the  symptoms  of  sepsis  become  more  apparent,  there  being  chills 
or  chilly  sensations,  exacerbations  of  fever,  pallor,  sometimes  a 
slight  puffincss  of  the  face,  occasionally  night-sweats,  loss  of^appe- 
tite  and  progressive  emaciation. 

Chronic  empyema  may  be  entirely  latent  Fever  may  be  mild  or 
absent  and  sometimes  there  is  an  occasional  subnormal  tempera- 
ture. The  patient  may  be  quite  lioaware  that  there  is  any  disease  of 
the  thorax.    There  is,  however,  general  loss  of  health  and  malaise. 

In  view  of  the  invariably  infectious  nature  of  empyema  its  con- 
sideration according  to  the  variety  of  the  infecting  micro-organism 
is  advisable. 

Pneumococcus  empyema  may  run  either  an  acute,  subacute  or 
chronic  course.  Cases  of  sero-fibrinous  pleurisy  which  subse- 
quently become  purulent  are  often  of  this  tyjx:  of  infection. 

According  to  Netter  about  60  per  cent,  of  pneumococcus  empy- 
emas are  attended  with  fever,  pain  in  the  side  and  dyspnoea.  In 
some  there  is  an  initial  chill,  cough  and  even  herpes,  not  unhke 
pneumonia.  In  others  the  fever  is  continuous  and  chills  are  rare. 
In  others  again  the  development  may  be  quite  indefinite,  (Com- 
pare meta-pneumonic  empyema.)  Pneumococcus  infection  may  also 
assume  the  latent  type  and  develop  without  pain  or  constitutional 
symptoms.  Spontaneous  ev^acuation  is  rather  more  frequently  asso- 
ciated with  it.  It  is  rarely  attended  with  oedema  of  the  affected 
side.  The  pus  is  rich  in  cells,  very  viscid,  and  somewhat  greenish 
in  color.  These  features,  however,  may  be  absent.  The  compara- 
tively favorable  course  of  pneumococcus  empyema  is  noted  in  th« 
prognosis. 

Empyema  as  a  sequel  of  pneumonia  generally  appears  in  the 
second  month  when  the  symptoms  of  the  pneumonic  process  have 
subsided. 

Streptococcus  empyema,  while  characterized  by  a  degree  of  di- 
versity in  its  manifestations,  is  more  closely  associated  with  acute 
symptoms  of  sepsis  than  either  of  the  other  forms  of  infection. 
Many  of  the  cases  which  appear  purulent  from  the  beginning  are 
of  this  type.  It  also  includes  those  varieties  of  empyema  which 
are  acute  in  their  onset  and  course,  and  which  are  characterized  by 
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chills,  fever  with  deeply  oscillating  temperature  curve,  profound 
prostration^  rapid  emaciation  and  sometimes  a  rapidly  developing 
typhoid  state.  Again  under  this  form  of  infection  are  found  types 
of  empyema  in  which  the  symptoms  are  of  a  more  moderate  degree 
of  intensity  ;  those  cases  which  begin  as  sero-fibrinous  pleurisy  and 
subsequently  become  purulent,  and  those  in  which  the  fever  is  mild 
but  continuous.  Finally  the  onset  and  course  of  the  infection  may 
be  latent. 

The  pus  of  the  streptococcus  empyema  is  of  a  yellowish  color 
and  separates  on  standing  into  an  upper  or  serous  layer,  which  is 
opaque,  and  a  puriilcnt  layer  below.  It  is  important  to  note  that 
this  separation  may  likewise  occur  in  the  chest  cavity. 

Tuberculosis  bacillus  empyema  is  characterized  by  insidiousness 
of  onset  and  chronicity  of  course.  It  is  frequently  secondary'  and 
may  be  purulent  from  the  beginning.  It  may  occur  with  tubercu- 
losis or  infection  may  take  place  during  the  convalescence  of  an 
attack  of  pneumonia.  The  symptoms  arc  ill-defined.  There  is  a 
genera!  decline  of  health,  malaise  and  possibly  slight,  dry  hacking 
cough.  Fever  is  slight,  absent,  or  the  temperature  is  subnormaL 
In  very  exceptional  instances  the  onset  of  tuberculosis  empyema 
may  be  abrupt,  and  the  course  rapid,  usually  terminating  in  death. 
The  pus  is  thin,  sero-purulent  and  grayish  in  color.  On  standing 
it  precipitates  a  yellow  deposit. 

While  the  nature  of  the  infection  is  very  important  it  will  be  ob- 
served that  although  certain  types  of  the  disease  predominate  with 
the  certain  varieties  of  micro-organisms  there  is  no  constant  rela- 
tionship. 

The  course  of  empyema  with  the  exception  of  the  rare  acute  va- 
rieties mentioned  is  decidedly  chronic.  Small  effusions,  especially 
if  due  to  the  pneumococcus,  may  be  absorbed  in  rare  instances,  less 
frequently  in  tuberculous  infection  and  almost  never  h\  those  of  the 
streptococcus. 

Physical  Signs.— The  physical  signs  of  purulent  pleurisy  are 
with  certain  modifications  identical  with  those  of  the  scro- fibrinous 
variety.  Inspection  shows  bulging  of  the  affected  side,  especially 
in  children,  when  the  disproportion  between  the  two  sides  is  some- 
times excessive  ;  the  intcrctistal  spaces  may  even  bulge,  IJisten- 
tion  of  the  \'eins  of  the  neck  and  ccdcma  of  the  chest  which  is  rare 
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in  serous  effusions,  is  more  frequent.  In  empyema  necessitatis  a 
protrusion  at  the  point  of  prospective  rupture  with  reddening  of 
the  surface  is  usual.  In  cases  of  spontaneous  rupture  the  opening 
will  be  observable.  Sometimes  there  are  several  fistulae.  Faipation 
is  practically  the  same  as  in  sero-fibrinous  pleurisy.  Percussion 
shows  that  there  is  more  displacement  in  a  given  amount  of  effusion 
when  the  latter  is  purulent  than  when  it  is  serous.  This  is  prob- 
ably owing  to  the  greater  weight  of  the  pus.  Auscultation  is  the 
same  as  in  serous-pleurisy.  Baccelli's  sign  is  mentioned  by  many 
writers,  viz.  :  That  the  transmission  of  whispered  resonance  over 
the  area  of  flatness  occurs  only  when  the  effusion  is  serous  is  with- 
out value,  for,  as  stated  elsewhere,  large  serous  effusions  sometimes 
fail  to  transmit  the  whispered  resonance  and  purulent  may  transmit 
resonance.  In  children  the  respiratory  sound  may  be  loud  and 
tubular  over  cfifusion  of  pus  of  considerable  size. 

The  physical  signs  of  pulsating  pleurisy  do  not  call  for  sepa- 
rate consideration,  they  are  simply  those  of  pleurisy  with  pulsation 
added.  The  pulsation  is  .synchnmous  witla  the  heart  and  with  rare 
exceptions  is  on  the  left  side. 


Special  Forms  of  E.mpvema. 

Empyema  Necessitatis, — In  addition  to  the  points  of  rupture  afc 
mentioned  discharge  of  pus  in  empyema  may  take  place  through 
the  chest  walls  constituting  the  condition  called  empyema  necessi- 
tatis. This  is  rather  favorable.  The  perforation  of  the  chest  wall 
may  take  place  at  any  point  from  thetliird  to  the  sixth  rib,  usually 
in  the  fifth  interspace  anteriorly.  It  may  also  occur  posteriorly  at 
the  angle  of  the  scapula.  Penetration  may  occur  at  more  than  one 
point  and  the  internal  and  external  opening  may  not  be  in  apposi- 
tion^  but  may  be  some  distance  apart,  being  connected  by  a  fistula. 
Attending  the  development  of  perforation  of  the  chest  wall  there  is 
peripheral  inflammation,  <edema,  heat,  pain  and  finally  fluctuation, 

Mcta'pnenmonic  Empyema. — Netter  mentions  this  as  a  special 
variety.  In  occurs  in  children  and  in  adults  up  to  about  the  fortieth 
year.  It  generally,  though  not  invariably,  follows  pneumonia 
which  has  not  terminated  by  crisis.  It  is  frequently  epidemic  and 
is  characterized  by  rise  of  temperature,  immediately  following  a 
brief  afebrile  period.     Tlie  purulent  effusion  is  generally  thick  with 
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much  fibrin  and  numerous  pus  corpuscles.  Frequently  it  is  encap- 
sulated. The  fever  is  continuous.  The  prog^iosis  in  these  cases  is 
claimed  to  be  rather  more  favorable  than  in  other  types.  The  cause 
of  the  process  in  uncomplicated  cases  is  the  pneumococcus* 

Encapsulated  Empyema, — The  pus  may  become  encapsulated  in 
the  pleural  cavity  as  in  the  serous  variety,  the  pathological  process 
differing  in  the  nature  of  the  effusion.  There  ma^'  also  be  a  pri- 
mary encapsulated  purulent  pleurisy. 

■  Interlobar  Enipyema^—^he  empyemic  process  may  also  take  this 
form,  the  seat  of  the  purulent  process  being  located  between  the 
lobes  of  the  lungs.  The  fact  should  not  be  overlooked  that  serous, 
purulent,  h^emorrhagic  and  putrid  effusions  may  exist  in  various 
cavities  in  multilocular  pleurisies.     Compare  Interlobar  Pleurisy. 

Fuisatiftg  Empyema. ^-T\m  is  a  phenomenon  of  comparative  va- 
riety. It  consists  of  a  periodic  pulsation  of  the  entire  half  or  a  cir- 
cumscribed area  of  the  thorax.  The  condition  only  occurs  in  puru- 
lent exudates  and  usually  with  empyema  necessitatis,  although  not 
always  so.  The  pulsation  is  almost  always  systolic  and  confined  to 
an  area  of  two  or  three  inches,  although  it  maybe  widely  dispersed 
as  first  mentioned.  With  rare  exceptions  it  occurs  on  the  side  of 
the  chest,  on  its  ante ro- lateral  aspect.  Posterior  pulsation  is  rare. 
The  cause  of  pulsation  in  empyema  has  not  yet  been  satisfactorily 
I  explained.  From  the  fact  that  the  pulsation  ceases  when  even  a 
small  quantity  of  the  pus  is  removed  suggests,  according  to  Bou- 
verel,  that  the  cause  of  the  phenomenon  is  a  certain  degree  of  ten- 
sion of  the  chest  waJls. 

■  Other  explanations  which  which  have  been  ofTered  are  the  pres- 
ence of  a  copious  effusion,  paralysis  of  the  intercostal  muscles  with 
consequent  relaxation  of  the  chest  walls  and  forcible  beat  of  the 
heart. 

Peripleuritis. — ^This  is  inflammation  and  suppuration  of  the  layer 
of  connective  tissue  between  the  costal  pleura  and  muscular  layer 
of  the  chest  wall.  Practically  it  cannot  be  clinically  separated  or 
distinguished  during  life  from  ordinary  pleuritic  inflammatory  pro- 
ces.se  s. 

Diagnosis.  =- If  the  symptoms  of  hectic  and  sepsis  are  present 
with  the  signs  of  pleurisy  witli  effusion,  the  condition  may  be  in- 
ferred to  be  empyema.     But  in  this,  as  well  as  in  other  instances 
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when  the  symptoms  are  indefinite  or  negative,  an  absolute 
sis  rests  upon  the  result  of  expl orator)'*  puncture.    If  the  first  punc- 
ture is  negative  it  should  be  repeated,  especially  if  there  are  typical 
symptoms  present,  such  as  fever  and  sweats. 

The  most  important  feature  in  the  differentiation  of  empyema  is 
to  disting^uish  it  from  sero-fibrinous  pleurisy.  Those  cases  in  which 
the  fever  runs  high  and  the  symptoms  of  hectic  or  sepsis  are  in  evi- 
dence are  usually  easily  determined,  but  in  the  many  instances  when 
the  symptoms  are  less  positive  and  the  fever  mild,  the  diagnt)sis 
is  difficult.  Under  these  conditions  exploratory  puncture  should 
be  made.  An  important  feature  in  empyema  is  the  presence  of 
leucocytosis  and  peptonuria,  both  of  which  are  absent  in  sero- 
fibrinous pleurisy.  Again,  inasmuch  as  empyema  in  some  of  hs 
types  may  be  frequently  confused  with  those  conditions  which 
simulate  sero-fibrinous  pleurisy,  it  follows  that  what  have  been 
mentioned  in  regard  to  the  differential  diagnosis  of  that  affection, 
applies  with  some  modifications  to  that  of  empyema. 

Pulsating  empyema  must  be  differentiated  from  aneurysm  of  the 
thoracic  aorta.  It  may  be  distinguished  by  the  following  features: 
empyema  is  often  on  the  left  side,  it  is  some  distance  from  the  me- 
dian line,  it  is  attended  with  quite  extensive  percussion  dulness  at 
the  base  and  posterior  portion  of  the  chest,  and  murmurs  synchron- 
ous with  the  heart  arc  absent.  For  further  points  of  difference  the 
reader  is  referred  to  page  382. 

Abscess  of  the  chest  wall  and  peripleuritic  abscess  (peripleuritis) 
are  extremely  difficult  in  some  instances  to  distinguish  from  emp>'- 
ema  necessitatis.  If  the  abscess  is  circumscribed  and  presents  a 
well-formed  tumor  with  the  area  of  duhicss  limited  to  the  same,  the 
diagnosis  can  usually  be  made,  but  if  the  dulness  extends  beyond 
there  are  no  positive  points  of  distinction.  Additional  difficulties 
present,  if  the  abscess  is  complicated  with  effusion  or  if  there  is 
oedema  of  the  chest  walls  which  impairs  the  percussion-note.  Dul- 
ness in  empyema  is,  however,  generally  much  more  regular  in  its 
conformation  or  outline  than  in  infiltration  of  the  walls  of  the 
thorax. 

In  all  cases  of  empyema  examination  of  the  pus  should  be 
made  and  the  nature  of  the  infecting  micro-organisms  carefully  de- 
termined. 
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Progii08i&* — Empyema  in  all  instances  Is  a  grave  affection.  If 
left  to  itself  with  few  exceptions  it  ends  in  death.  The  presence  of 
the  prolonged  suppurative  process  saps  the  vitality  or  leads  to  amy- 
loid degeneration  of  the  kidneys  and  other  viscera,  and  the  patient 
dies  of  asthenia.  Many  cases  succumb  to  tuberculosis.  The  most 
favorable  outlook  is  in  pneumococcus  infection.  The  limited 
number  of  cases  which  resolve  by  absorbtion  are  generally  of  this 
nature. 

Among  children  the  prognosis  is  more  hopeful.  Rupture  ex- 
ternally may  be  regarded  as  fortunate.  Rupture  into  the  bronchial 
tubes  may  sometimes  also  be  regarded  as  favorable,  although  it 
may  result  in  sudden  death  by  inundating  the  lungs.  The  prog- 
nosis may  be  rendered  much  more  favorable  by  prompt  surgical 
treatment.  In  fact  the  outlook  depends  upon  the  results  of  oper- 
ative interference. 

In  favorable  cases  there  will  always  remain  more  or  less  obliter- 
ation of  the  pleural  cavity,  impairment  of  the  functions  of  the  lung 
with  retraction  of  the  affected  side.  In  bilateral  empyema  the 
prognosis  is  naturally  more  grave. 

On  the  other  hand,  unless  there  is  surgical  interference  the  pus 
may  not  only  burrow  and  break  into  the  lung,  discharge  through 
the  bronchi  and  give  rise  to  pneumothorax,  but  it  may  also,  accord- 
ing to  Traube,  cause  necrosis  of  the  pulmonary  pleura  and  escape 
by  soaking  through  the  spongy  tissues  of  the  lung  without  the 
formation  of  pneumothorax.  It  may  likewise  penetrate  neighbor- 
ing structures  such  as  the  cesophagus,  pericardium,  mediastinum, 
stomach  or  peritoneum.  In  exceptional  instances  it  may  burrow 
along  the  vertebral  column,  penetrate  the  psoas  muscle  and  even- 
tually appear  in  the  ih*ac  fossa  where  it  may  simulate  psoas  abscess. 

TrsattDent. — The  management  of  empyema  is  on  strictly  surgi- 
cal lines.  It  consists  of  the  prompt  evacuation  of  the  pus  and  the 
establishment  of  free  drainage.  It  has  been  asserted  by  certain 
clinicians  that  cases  operated  upon  after  the  first  month  do  better 
than  those  that  are  operated  earlier.  This  view,  however,  has  not 
been  generally  accepted  and  the  safest  rule  is  to  evacuate  the  pus 
as  soon  as  its  presence  is  recognized,  for  delay  is  dangerous.  The 
several  methods  of  treatment  are  thoracentesis,  siphon  drainage, 
simple  resection  of  a  rib  and  thoracoplasty. 
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T/wracenUsis. — This  is  limited  in  its  application.     Occasionally 

in  children  when  the  infection  is  due  to  the  pneumococcus  it  maybe 
followed  by  recovery,  but  too  much  reliance  should  not  be  placed 
upon  it.  If  aspiration  has  been  performed  once  or  twice,  and  if  the 
temperature  does  not  fall  within  a  week,  an  incision  should  be 
made.  Aspiration  may  prove  of  ser\'ice  in  conditions  where  the 
symptoms  are  very  urgcntj  such  as  pulmonar}'  oedema,  excessive 
dyspnoea  and  extreme  exhaustion.  It  must  not,  however^  under 
these  circumstances  be  regarded  as  a  substitute  for  incision  or 
resection,  but  only  as  a  temporary  expediency,  when  it  should  be 
followed  by  either  of  the  other  measures. 

In  performing  thoracentesis  for  purulent  pleurisy  the  same  gen- 
eral rules  of  asepsis  and  antisepsis  as  laid  down  for  thoracentesis  in 
the  instance  of  sero-fibrinous  pleurisy  should  be  rigorously  fol- 
lowed. The  same  precaution  should  also  be  exercised.  Alcoholic 
stimulants  should  be  given  before  the  operation  to  anticipate  and 
prevent  syncope.  If  the  pulse  becomes  feeble  during  its  procedure 
place  the  patient  upon  his  back ;  if  a  cough  or  a  sensation  of  faint- 
ing appears,  discontinue. 

During  the  operation  the  patient  should  be  supported  by  pillows 
in  a  semi- recumbent  position  with  the  arms  raised  over  the  head 

Anaesthesia  is  not  necessary.  The  skin  may  be  rendered  anaes^ 
thetic  by  the  chloride  of  ethyl  or  ether  spray,  or  a  drop  of  pure 
carbolic  acid.  The  point  of  puncture  will  be  according  to  circum- 
stances, if  the  dulness  on  percussion  is  more  marked  at  any  one 
point,  or  if  there  is  bulging,  these  localities  may  be  selected,  other- 
wise the  needle  may  be  inserted  in  the  midaxillary  line  in  the  fifth 
intercostal  space  on  the  right  side  in  front  of  the  latissimus  dorsi 
muscle  or  in  the  sixth  space  on  the  left.  The  puncture  should  be 
made  just  above  the  upper  border  of  the  lower  rib  of  the  selected 
interspace.  lo 

Incision. — This  procedure  is  proper  in  empyema  of  children  and 
in  recent  cases  in  adults  when  the  intercostal  spaces  arc  sufficiently 
wide  to  admit  of  free  drainage.  In  cases  of  long  standing  there  is 
often  some  retraction  of  the  chest  wall  with  consequent  narrowing 
of  the  intercostal  spaces  ;  under  these  conditions  incision  is  inade- 
quate. The  technique  is  as  follows  :  Render  the  skin  thoroughly 
aseptic  by  cleansing  with   green   soap,  alcohol  or  ether  and   bi- 
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chloride,  according  to  the  usual  methods.  Next  anaesthetize  the 
surface  with  ethyl  chloride  unless  general  anaesthesia  is  employed, 
in  which  case  chloroform  should  be  preferred.  The  degree  of  nar- 
cosis should  be  moderate,  as  the  operation  should  be  completed  in- 
side of  three  minutes.  Place  the  patient  in  the  lateral  semi- recum- 
bent position  with  the  arms  raised  above  the  head  and  lower  him 
as  the  evacuation  progresses  unless  there  is  empyema  necessitatis. 
The  point  of  incision  should  be  in  the  fourth  or  fifth  interspace  or 
under  special  conditions  in  the  sixth.  The  incision  should  begin 
at  the  anterior  axillary  line  and  extend  at  least  two  inches  laterally 
outward  ;  it  should  be  sufficiently  large  to  admit  of  the  introduction 
of  two  fingers  which  should  be  inserted  as  soon  as  the  opening  is 
made  in  order  to  prevent  the  too  rapid  evacuation  of  the  pus  and 
to  break  up  the  false  membrane  and  thus  facilitate  its  removal. 
This  procedure  is  said  to  greatly  enhance  the  healing  process. 

In  making  the  incision  care  should  be  exercised  to  avoid  wound- 
ing large  veins.  The  skin,  the  first  layer  of  superficial  fibres  and 
the  intercostal  muscles,  should  be  divided  layer  by  layer  until  the 
pleura  is  reached,  then  this  should  be  cut  through  with  the  bis- 
toury ;  the  wound  should  now  be  lengthened  either  to  the  right  or 
left.  After  the  evacuation  of  the  pus  insert  two  drainage-tubes  about 
eight  or  ten  inches  long.  Care  must  be  exercised  that  their  inner 
extremities  do  not  impinge  upon  the  lung,  thoracic  wall  or  dia- 
phragm. The  use  of  two  tubes  is  advised  in  order  to  facilitate  the 
flow  of  the  pus  and  to  permit  of  free  drainage  in  case  one  tube  be- 
comes clogged.  The  introduction  of  the  tubes  should  be  facilitated 
by  the  application  of  vaseline,  after  which  the  greased  ends  may  be 
dusted  with  iodoform.  The  tubes  should  be  held  in  position  by  a 
large  safety  pin  passed  through  their  outer  extremities.  A  packing 
of  soft  cotton  should  be  used  to  prevent  the  pin  from  pressing  upon 
the  soft  parts  and  the  whole  dusted  with  iodoform.  Simple  iodo- 
form dressings  should  be  used. 

Siphon  Drainage, — ^This  method  was  suggested  by  Bulau.  It 
consists  of  puncture  under  strict  antisepsis  combined  with  perma- 
nent aspiration.  Its  application  is  as  follows  :  The  puncture  is 
made  as  in  ordinar)'  thoracenlcsis,  at  the  same  time  a  Nelaton  cath- 
eter is  introduced  through  the  cannula ;  after  the  removal  of  the 
latter  the  catheter  is  secured  in  position  by  means  of  collodion  and 
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cotton  dressings.  A  long  rubber  tube  into  which  a  glass  tubing  is 
adjusted  is  now  connected  with  the  cannula  and  its  distal  extremity 
is  immersed  in  a  vessel  containing  an  antiseptic  fluid.  The  effect  is 
that  of  a  siphon  which  gradually  draws  off  the  effusion  and  allows 
the  lungs  to  slowly  expand.  Bulau's  method  it  has  been  remarked 
has  been  endorsed  by  clinicians  rather  more  favorably  than  by  sur- 
geons. It  is  certainly  conservative.  Disadvantages  are  the  ne- 
cessity of  the  patient  remaining  upon  his  back  for  a  considerable 
length  of  time  and  the  possibility  of  dtslodgrncnt  of  the  tube  and 
its  occlusion  by  shreds  and  tissue  detritus.  The  latter  accident 
may  be  avoided  by  the  use  of  a  T-shaped  piece  of  glass  tubing  as 
suggested  by  Frankel.  This  is  attached  to  the  drainage-tube,  A 
stop-cock  is  placed  in  the  main  tube  near  the  thorax,  if  the  tube 
becomes  clogged,  cut  off  the  main  tube  and  force  the  fluid  through 
the  other  so  that  it  will  come  out  of  the  occluded  tube  and  clear 
away  the  detritus. 

Revilloid  used  a  method  similar  to  Bulau,  differing  in  that  there 
was  a  rubber  bulb  about  two  feet  from  the  proximal  extremity  of 
the  rubber  tube.  He  recommended  this  for  intractable  cases  which 
resisted  the  classical  methods  of  treatment* 

Ri^scciiotL — ^The  majority  of  clinicians  favor  this  procedure  for 
adults  when  anaesthesia  is  allowable  ;  in  fact  it  is  the  most  prefer- 
able method.  The  operation  is  indicated  even  when  the  pus  has 
evacuated  through  the  lungs  or  burrowed  through  the  chest  walls. 
There  arc  those,  however,  who  still  maintain  that,  even  when  con- 
traction of  the  intercostal  spaces  is  so  extreme  that  the  little  finger 
can  be  barely  introduced  and  the  introduction  of  a  medtum'Sized 
drainage*tube  cannot  be  accomplished  without  compressing  it,  the 
opening  may  be  enlarged  by  dilatation  in  a  few  days  sufficiently  to 
admit  the  index  finger,  and  a  resection  thus  rendered  unnecessary*. 
Nevertheless  the  best  results  have  been  obtained  by  resection. 

When  it  is  decided  to  perform  resection,  chloroform  an.'esthesia 
is  generally  preferable.  Prepare  the  patient  as  regards  asepsis  and 
antisepsis  as  usual.  It  is  advised  that  after  unconsciousness  the 
patient  be  not  turned.     The  incision  should  be  made   over  the 

*  Digest  of  External  Thenipcul»ci»  E.  G.  Runkio,  M.D.,  3d  Ed.,  New  York,  1904. 

Treatment  of  So-called  Incurable  Purulent  Fleuri^iies  by  the  Siphon.  C.  G.  CBnBili|g< 
bam,  M.D.,  Boston  Medical  and  Surgical  Journal,  November  22,  1904. 
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middle  line  of  the  selected  rib,  usually  the  sixth,  to  the  length  of 
about  three  inches,  exposing  the  rib  and  cutting  through  the  peri- 
osteum. The  edges  of  the  wound  should  be  held  apart  with  re- 
tractors. The  periosteum  is  next  bisected  by  a  horizontal  inci- 
sion the  width  of  the  rib^  then  raised  with  the  surrounding  tis- 
sues and  pushed  to  each  side.  The  intercostal  artery  may  now  be 
separated  wilh  the  periosteum  ;  if  cut  it  must  be  ligaled.  The  de- 
nuded rib  should  next  be  seized  with  the  forceps  and  cut  either 
%vith  the  bone  forceps  or  rib  cutter,  removing  about  one  and  a  half 
inches.  The  pleura  is  now  to  be  opened  by  a  small  incision  and 
the  pus  allowed  to  drain  slowly.  Insert  the  finger  and  sweep  it  in 
all  directions  within  the  cavity  to  clear  away  any  obstructing  adhe- 
sions. The  finger  also  acts  in  regulating  the  flow  of  the  pus. 
When  the  patient  has  recovered  consciousness  to  a  certain  extent, 
his  position  may  be  changed  so  as  to  facilitate  the  flow  of  pus. 
After  evacuation  insert  a  drainage  tube  the  size  of  the  little  finger 
and  secure  it  with  a  safety  pin,  sew  up  the  edges  of  the  wound 
around  it^  dust  with  iodoform  and.  dress  with  the  same,  covering 
the  whole  with  a  pad  of  sterilized  cotton,  securing  with  bandages. 
The  dressing  should  be  changed  when  saturated  or  when  the  tem- 
perature rises.  Usually  a  change  will  be  necessary  every  second  or 
third  day.  The  tube  should  be  shortened  at  each  dressing  accord- 
ing as  the  process  of  healing  progresses.  The  condition  of  the  cavity 
may  be  ascertained  by  careful  probing  with  a  soft  rubber  catheter. 

Posture  may  be  called  into  requisition  to  assist  in  drainage. 
Place  the  patient  on  the  affected  side,  raise  the  hips,  lower  the 
shoulders,  then  reverse  the  movxmcnt,  repeat  a  few  times.  This 
may  be  done  several  times  daily.  For  further  details  of  resection 
see  works  on  surger)'. 

Thoracoplasty, — ^This  operation  consists  of  the  resection  of  sev- 
eral ribs.  (Estlander's  operation.)  It  is  one  of  gravity  and  is  in- 
dicated only  in  cases  of  long  standing  which  have  resisted  other 
methods  and  where  a  fistulous  opening  persists.  Schede  has  modi- 
fied the  operation,  when  expansile  power  of  the  lung  was  lost  and 
the  walls  of  the  pleura!  cavity  were  unable  to  adjust  themselves  to 
the  lung  on  account  of  their  rigidity,  by  closing  the  thoracic  walls. 
He  removed  not  only  the  ribs,  but  the  rigid  thoracic  walls  (inter- 
costal spaces)  over  the  entire  extent  of  the  empyemic  cavity.     A 
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flap  consisting  of  skin,  muscle  and  scapula  is  made,  which  adher^ 
and  adapts  itself  to  the  lung.  Deformity  at  first  is  marked,  but  in 
time  becomes  much  modified.  It  is  claimed  that  the  thorax  e\*enl- 
ually  almost  regains  its  normal  appearance. 

Schede  succeeded  in  curing  five  cases  out  of  seven.  A  favora- 
ble result  when  it  is  considered  that  ahnost  all  cases  of  this  nature 
have  succumbed  to  either  amyloid  degeneration  or  asthenia. 

Irrigation, — Whether  or  not  irrigation  should  be  done  after  the 
evacuation  is  a  question  which  has  been  the  subject  of  some  dis- 
cussion. The  weight  of  opinion  and  experience  condemns  it,  ex- 
cept in  putrid  effusions  when  the  following  may  be  used  :  boracic 
acid,  saturated  solution ;  bichloride  of  mercury,  i  to  5000  or 
10,000 ;  salicylic  acid,  3  per  cent.  ;  hydrogen  pero.xide,  50  per  cent 
solution  ;  pyoktanin  blue,  i  to  looo  or  2000. 

In  making  a  choice  of  methods  it  is  important  to  observe  that 
patients  even  when  vcr>^  weak  bear  cutting  well  and»  generally 
speaking,  resection  should  be  employed. 

In  conjunction  with  operative  procedures  the  patient's  strength 
should  be  maintained  by  nutritious  and  stimulating  diet.  Remc- 
dies,  such  as  hepar  sulphuris,  silicia,  calcarea,  arsenicum,  phos- 
phorus, etc.,  as  indicated,  will  prove  useful  adjuvants,  and  while 
they  should  always  be  administered  they  should  only  be  regarded 
as  such  and  never  should  be  relied  upon  to  the  exclusion  of  opera- 
tive interference. 

After  resolution  every  effort  should  be  made  to  bring  about  ex- 
pansion of  the  compressed  lung  and  obliteration  of  the  cavity  ;  with 
this  end  in  view,  massage  of  the  muscles  of  the  afiected  side  and 
breathing  exercises  should  be  practiced  daily.  The  latter  should 
occupy  one  or  two  minutes  and  should  be  taken  three  times  a  day. 
Ralston  James'  method  has  been  employed  with  success.  It  is  as 
follows :  The  patient  is  provided  with  two  bottles  connected  with 
rubber  tubing  and  holding  a  gallon  each.  One  bottle  is  filled  with 
^vater.  There  are  also  two  tubes  with  mouth -pieces  attached  to  tlie 
bottles.  The  patient  blows  through  one  of  the  mouth-pieces  (the 
one  attached  to  the  bottle  containing  the  water)  and  gradually 
transfers  the  contents  by  air-pressure  to  the  empty  bottle.  Then 
the  water  is  transferred  back  again.  The  effect  of  this  procedure, 
as  it  may  readily  be  seen,  is  to  increase  expiratory  effort  and  sys- 
tematically expand  the  lung. 
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4.  Chronic  Pleurisy, 

wnde  acknowledging  that  the  clinical  classification  of  pleurisy 
as  acute  and  chronic  has  been  questioned,  and  that  the  dividing  line 
is  often  difficult  to  define  clearly,  there  are  certain  t>^pes  of  the  dis- 
ease which  are  distinctly  chronic. 

The  frequency  with  which  pleuritic  adhesions  are  found  in  au« 
topsy  is  well  known  ;  in  fact  a  large  proportion  of  cases  on  post- 
mortem examination  present  some  degree  of  pleuritic  adhesions. 
Slight  adhesions  may  form  without  giving  any  intimation  of  their 
presence. 

Apart  from  empyema  which  has  been  considered  from  the  acute 
and  chronic  standpoints  and  which  generally  follows  a  chronic 
course  the  same  forms  of  pleurisy  are  recognized  in  iu  chronic 
manifestations  as  in  its  acute,  namely,  the  plajlic  and  the  sero- 
fibrinous. 

I.  Chronic  Fibrinous  Pleurisy, — This  variety  prc5icnta  two  sub- 
varieties,  viz.  : 

(l)  Chronic  or  adhesive  or  primitive  dry  pleurisy. — Thi.H  may 
follow  the  acute  fibrinous  form  or  it  may  ori(^inatc  innidiously  as  a 
chronic  process  without  any  preceding  acute  Hym|ilom.  Thr  pla> 
dc  exudate,  however  slight,  always  tends  to  arjfanize  with  Ihe  w 
suit  of  more  or  less  adhesion  between  the  laycfi  of  the  pleura. 
Generally  the  adhesions  are  in  limited  arean  and  jf  tMl-jfrctilotis  arc 
usually  situated  at  the  ajx^x  and  bilateral.  In  tiibefCulouN  causes 
small  carious  masses  and  tubercles  arc  found  ip  the  thickened 
pleura.  Sometimes  the  adhesions  arc  erxtcmhxf  md  ^jeneral. 
Under   these    conditions  the   disease  in  unibKfsl^    Tlic   dilTcrcnt 


t>'pes  of  primitive  dry  pleurisy  may  bent  \m 
Sir  Andrew  Clark's  classification,  vi«. : 

••(1)   Local  or  general  uncomplicatrrl  ^/Jr. 
periods  of  these  formations   the  *iubj.;rl*v* 
there  may  be  dragging,  stitch-likc  pain»  m  ? 
chest,  especially  on  deep  breathing-     AO.f 
these  symptoms  may  entirely  dinapfKiir  . 
fawpitr^a  for  an  indefinite  period 

-•(2)  A  tuberculous  variety  whu  ^ 
paniment  of  tuberculosis  of  the  lunj,; 
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apex  where  there  are  extensive  adhesions  and  a  more  or  less  pi 
nounced  thickening  of  the  pleura.  In  some  instances  this  variety 
of  tuberculosis  pleurisy  may  be  primary,  that  is,  the  infection 
may  manifest  itself  in  the  pleura  first  and  later  may  involve  the 
lungs, 

"(3)  A  non-tuberculous  dry  pleurisy  characterized  by  excessive 
thickening  of  the  pleura  and  the  presence  of  fibrosis  of  the  lung 
extending  along  the  interlobular  septa.  This  condition  is  some- 
times called  pleurogenic  cirrhosis.  The  lung  on  section  presents 
dense  bands  of  fibrous  tissue  which  extend  from  the  thickened 
pleura  deep  into  its  substance.  It  occurs  in  middle  and  after  life 
and  is  of  infrequent  occurrence.  It  is  not  accompanied  by  dis- 
tinctive symptoms,  but  when  long  present  there  is  failure  of  the 
general  health  and  chronic  bronchitis  and  sometimes  bronchiectasis 
slowly  develops.  Under  these  conditions  dyspnoea  is  often  prom- 
inent and  the  urine  albimiinous.  These  pleurogenous  types  may 
also  be  complicated  by  dilatation  of  the  right  ventricle,  failing  com- 
pensation  and  dropsy." 

(2)  Chronic  drj'  pleurisy  following  acute  or  chronic  pleurisy  with 
effusion. — In  this  form  the  fluid  part  of  the  effusion  is  absorbed 
leaving  the  fibrinous  elements,  which  form  connective-tissue  adhe- 
sions between  the  two  layers  of  the  pleura.  The  latter  are  much 
thickened  and  cannot  be  separated.  Generally  this  condition  is 
more  pronounced  at  the  base  of  the  lung,  while  the  lung  itself  may 
become  compressed  and  show  the  presence  of  more  or  less  fibroid 
change.  In  a  certain  number  of  cases  examination  shows  calcare- 
ous degeneration  and  small  pockets  containing  remnants  of  the 
effusion.  This  condition  as  far  as  the  resulting  pathological 
changes  arc  concerned  more  or  less  corresponds  to  the  third  t>'pe 
of  Sir  Andrew  Clark's  classification  of  primitive  pleurisy. 

The  most  pronounced  form  of  secondary  dry  pleurisy  is  that 
which  follows  an  old  healed  empyema  when  there  is  much  retrac- 
tion of  the  chest  and  hardening  of  the  lung.  Trauma,  especially 
gunshot  wounds,  may  be  followed  by  the  same  results. 

In  most  cases  of  secondary  dry  pleurisy  there  are  few  symp- 
toms. There  may  be  dragging  pains  in  the  afiected  side  and  some 
dyspnoea  on  exertion.  The  condition  may  continue  indefinitely 
without  injury  to  the  general  health, 
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Physical  Signs. — ^The  physical  sig-ns  naturally  vary  according  to 
the  extent  of  the  pleuritic  process.  Inspixtum  in  the  milder  forms, 
especially  if  the  chronic  process  follows  the  acute,  may  show  little 
or  no  visible  change.  In  others  there  may  be  slight  loss  of  motion. 
Palpation  shows  decrease  or  loss  of  vocal  fremitus.  Percussion 
may  be  negative  or  may  give  slight  dulness.  Anscuiianon  gives  no 
change  or  slight  enfeeblement  of  the  respiratory  murmur.  In  the 
earliest  periods  a  friction  murmur  may  be  heard. 

In  more  severe  cases,  especially  those  which  are  the  sequel  of 

ronic  sero- fibrinous  pleurisy,  the  physical  signs  are  more  pro- 
ounced  and  are  as  follows  :  hisficctitni  shows  decided  retraction. 
In  rare  instances  there  is  unilateral  sweating  or  flushing  of  the  face 
and  dilatation  of  the  pupils  due  to  complication  of  the  first  thoracic 
ganglion  at  the  apex  of  the  pleural  cavity.  Palpation  gives  absent 
or  diminished  vocal  fremitus.  Percussion^  dulness,  and  if  there  is  an 
excess  of  fibrous  tissue  the  note  may  be  of  a  tympanitic  character. 
Auscultation  shows  the  feebleness  of  the  respiratory  murmur  and  in 
some  cases  friction. 

11.  Chronic  Sero-fibrinous  Flenrisj,^This  form  also  comprises  two 
varieties,  viz.  : 

(i )  Primary  chronic  sero-fibrinous  pleurisy. — This  variety,  some- 
times called  latent,  develops  as  a  primary  chronic  process.  It 
comes  on  insidiously  and  apart  from  the  physical  signs  may  not 
be  attended  with  symptoms.  The  fluid  accumulates  very  slowly 
and  the  patient  does  not  seek  advice  until  he  notices  that  his  breath 
is  short  and  his  general  health  is  below  its  former  standard.  Cases 
of  this  type  are  prone  to  be  tubercular. 

(2)  Secondary  chronic  sero-fibrinous  pleurisy.^This  type  de- 
velops after  the  subsidence  of  acute  symptoms  and  repeated  evacu- 
ations of  the  pleural  cavity  ;  the  fluid  persistently  re-accumulates 
and  remains  for  an  indefinite  period. 

The  symptoms  are  those  of  a  mild  degree  of  dyspncca  upon  ex- 
ercise, a  somewhat  compressible  and  quickened  pulse  and  slight  ele- 
vation of  the  temperature  in  the  evening. 

If  the  effusion  becomes  purulent  symptoms  of  empyema  will  ap- 
pear. The  exudate  in  both  varieties  of  chronic  pleurisy  with  eftu- 
sion  does  not  differ  from  that  of  the  acute  forms  except  that  it 
contains  relatively  less  fibrin.     As  in  the  acute  forms  the  effusion 
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may  cause  displacement  of  the  heart,  liver  and  other  organs.  If 
absorbtioii  takes  place  there  is  more  or  less  retraction  of  the  af- 
fected side  as  in  these  cases  the  compressed  lung^  never  fully  regains 
its  normal  tone. 

The  physical  signs  are  the  same  as  those  of  pleurisy  with  cflusion. 

The  course  of  chronic  pleurisy  with  effusion  is  from  several 
months  to  several  years.  There  is  always  danger  of  the  develop- 
ment of  pulmonary  tuberculosis  which  terminates  a  large  proportion 
of  these  cases.  Another  but  less  frequent  complication  is  the  change 
of  the  effusion  into  purulcncy. 

Treatment — The  chief  indications  in  the  management  of 
chronic  pleurisy  are  the  removal  of  fluid,  if  any  be  present,  and 
the  improvement  of  the  patient's  general  condition.  The  former 
should  be  accomplished  according  to  the  rules  discussed  in  the 
treatment  of  acute  sero- fibrinous  pleurisy.  In  all  instances  the  pa- 
tient  should  receive  the  most  nutritious  diet  and  should  live  out  of 
doors  as  much  as  possible.  In  fact,  the  probability  of  a  latent  tu- 
berculous infection  should  be  always  borne  in  mind.  A  mild 
climate  and  a  moderate  elevation  are  generally  suited  to  most  cases. 
Lung  exercise  should  be  practiced  as  described,  including  the 
method  of  Ralston  James. 

Remedies,  although  occupying  a  secondary  position,  arc  of  much 
v^alue.  The  chief  arc  kali  carb.,  sulphur,  iotlinum,  arsenici  iodidum, 
hepar  sulphuris  and  silicia.  Reference  should  also  be  made  to 
other  remedies  mentioned  in  the  discussion  of  the  acute  forms. 


PNEUMOTHORAX. 

Pneumothorax  signifies  air  or  gas  in  the  pleural  sac.  It  is  ver>' 
frequently  associated  with  the  presence  of  serum,  pus  or  blood. 
These  various  conditions  are  expressed  by  the  addition  of  the  pre- 
fixes, hydro-,  pyo-,  and  h."tmo-,  and  their  relation  aetiologically  to 
pneumothorax  is  designated  by  the  position  of  the  prefix  in  the 
compound  word,  thus,  hydro-pneumothorax  signifies  serum  in  the 
pleura!  cavity  subsequently  complicated  with  pneumothorax  ;  pneu- 
mo-hydrothorax  signifies  that  the  fluid  follows  the  air  ;  pyo*pneumo- 
thorax,  pus  in  the  pleural  cavity  followed  by  pneumothorax  ;  pneu- 
mo-pyothorax,  when  the  pus  follows  the  air  in  the  cavity.  Thus, 
also,  when  blood  is  associated  with  the  condition,  it  is  expressed  as 
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h^mo-pneumolhorax  or  pneumo  haemothorax.  While  it  is  well  to 
know  the  full  significance  of  these  terms  their  clinical  differentiation 
is  not  always  possible  or  practical. 

Etiology.— Pneumothorax  arises  from  the  perforation  of  the 
pleura  or  from  spontaneous  generation  of  gases  within  the  pleural 
sac  in  association  with  exudates.  The  latter  is  vcr>'  rare.  Perfo- 
ration of  the  pleura  may  occur  in  the  following  conditions. 

(1)  Rupture  of  a  tuberculous  cavity  into  the  pleural  sac,  or  the 
breaking  of  a  superficial  focus  of  cheesy  degeneration  through  the 
pleura. 

(2)  Diseases  of  the  lung  other  than  tuberculosis  attended  with 
necrotic  processes,  viz.,  gangrenous  suppuration  of  the  bronchial 
glands,  septic  or  broncho-pneumonia,  bronchiectasis,  echinococ- 
cus  cyst,  cancer,  rupture  of  a  softened  ha:'morrhagic  infarct  with 
chronic  disease  of  the  heart. 

(3)  Empyema:  In  some  instances  perforation  of  the  pulmonary 
pleura  may  result  in  the  entrance  of  air  into  the  pleural  cavity  ;  em- 
pyema necessitatis  may  likewise  be  a  cause. 

(4)  Ulcerative  processes  from  disease  in  other  organs,  such  as 
cancer,  abscess  of  the  oesophagus,  abscess  of  the  chest  walls. 

(5)  Perforation  through  the  diaphragm  in  malignant  diseases  of 
the  stomach,  colon,  etc.  In  these  instances  the  causal  lesions  are 
all  sub-diaphragmatic. 

(6)  Direct  or  indirect  wounds,  stabs,  gunshot  wounds,  fracture 
of  the  ribs,  etc. 

(7)  Violent  muscular  effort,  such  as  lifting,  violent  coughing  in 
pertussis.  This  can  only  occur  when  the  lung  is  weakened  by 
disease. 

(8)  Rupture  of  emphysematous  air  vesicles. 

Spontaneous  generation  of  gas  within  the  pleural  sac  in  associa- 
ciation  with  exudates,  as  a  very  rare  phenomenon,  may  arise  from 
the  presence  of  the  aerogenes  capsulatus,  the  micro-organism  to 
which  the  power  of  spontaneously  evolving  gases  is  attributed. 

In  regard  to  the  frequency  of  these  causes,  the  greater  propor- 
tion of  cases  occur  wnth  pulmonar>'  tuberculosis.  The  percentage 
being  estimated  from  seventy  to  ninety.  It  may  occur  in  both  the 
acute  and  chronic  forms,  but  is  much  more  frequent  in  the  latter. 
The   perforation    may  be  due  to  either  the  breaking  down  of  an 
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acute  tuberculous  focus,  to  the  more  gradual  degenerative  changes 
of  a  chronic  process  or  to  rupture  of  an  emphysematous  air-cell, 
especially  when  there  are  no  pleural  adhesions  or  thickening  to 
protect  the  part.  The  accident  usually  occurs  near  the  upper  bor- 
der of  the  upper  or  middle  lobe,  rarely  at  the  apex  and  more  rarely 
still  at  the  lower  border  of  the  upper  lobe. 

The  pathogenesis  of  pneumothorax  is  not  alone  dependent  upon 
the  perforation  of  the  pleural  membrane.  There  is  another  essen- 
tial pathogenetic  factor,  namely,  the  condition  of  the  tone  of  the 
lungs  and  of  their  co-aptability  to  the  costal  surface.  Dr.  O,  Rosen- 
bach  of  Breslau  says :  '*  It  is  evident  that  the  living  organism  pos- 
sesses an  apparatus  which  reinforces  the  coaptation  of  the  pulmo- 
nary and  costal  pleura,  as  the  functions  of  this  apjxiratus  arc  more 
perfect  the  better  the  state  of  the  respiratory  apparatus  itself.  It 
would  seem  almost  as  difficult  to  draw  apart  two  glass  plates  as  to 
separate  the  two  healthy  pleural  surfaces  by  a  foreign  agent,  as  the 
wound  appears  to  become  at  once  hermetically  closed  by  the  vica- 
rious activit}^  (increased  by  expansion)  of  parts  at  some  distance 
from  the  wound.*'  That  is  to  say,  that  in  the  instance  of  perfora- 
tion of  the  pleura  a  cavity  can  only  be  formed  between  the  pulmo- 
nary and  costal  layers  when  the  tone  of  the  lung,  namely,  its  full 
capacity  of  expanding,  is  impaired.  The  force  of  this  conservative 
influence  is  seen  when  it  is  considered  how  often  in  empyema,  when 
after  a  free  incision  is  made,  the  two  surfaces  of  the  pleura  become 
completely  adherent  within  a  few  days,  or  even  within  a  few  hours, 
provided  the  lung  retains  full  ability  of  expanding  and  forced  irri- 
gation has  not  been  employed.  Furthermore,  a  wound  in  the  lung 
is  immediately  followed  by  escape  of  air  and  collapse  of  the 
wounded  air-cells.  This  acts  as  an  obstruction  to  the  further  en- 
trance of  the  air  into  the  pleural  sac.  The  accompanying  hxmor- 
rhage  and  extravasation  and  resulting  inflammations  also  ser\'e  as 
obstructants. 

Empyema  necessitatis  is  rarely  followed  by  pneumothorax,  be- 
cause the  fistulous  opening  is  so  narrow  and  the  rate  of  the  dis- 
charge of  pus  is  in  proportion  to  tlie  pressure  within  the  pleural 
sac,  that  is,  the  expansion  of  the  lung  is  usually  in  proportion  to  the 
evacuation  of  the  pus,  and  thus  keeps  out  the  air.  When,  however, 
the  evacuation  of  the  pus  is  rapid  and  the  opening  is  large,  the  lung 
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can  no  longer  act  in  this  way,  and  in  consequence  the  discharge  of 
the  pus  is  attended  with  the  entrance  of  air  into  the  pleural  sac. 
Pnuemothorax  is  more  frequent  among  males  than  females. 

Morbid  Anatomy, —The  lesion  may  be  situated  on  either  side 
and  as  a  rule  the  whole  pleural  cavity  is  distended.  Circum- 
scribed or  partial  pneumothorax  may  occur  when  there  are  old  ad- 
hesions forming  pouches  in  which  the  air  is  confined.  This  form 
is  most  frequent  at  the  base  of  the  lung,  although  it  may  occur  at 
the  apex.     Double  pneumothorax  is  extremely  rare. 

The  mechanical  effect  of  the  distention  is  more  or  less  obliter- 
ation of  the  intercostal  spaces  and  displacement  of  viscera.  When 
the  pleural  sac  is  punctured  the  imprisoned  air  rushes  out  with  a 
hissing  sound  unless  the  pneumothorax  is  of  the  unusual  form 
called  open  or  the  intra-pleural  pressure  is  low.  On  opening,  the 
pleural  cavity  may  appear  half  empty  and  the  viscera  displaced,  the 
degree  of  displacement  depending  upon  the  amount  of  distention. 
The  pleural  surfaces  present  the  appearance  of  pleurisy  and  the 
lung  is  pressed  against  the  spinal  column,  being  reduced  to  one- 
fifth  or  less  than  its  normal  size.  (See  P1g.  56,)  It  is  grayish  or 
brownish  in  color  when  not  covered  with  fibrinous  deposits.  On 
section  it  is  found  to  be  airless,  hardened  and  full  of  blood.  Many 
other  changes  in  the  lung  arc  found  which  depend  upon  the  initial 
lesion,  as,  for  example,  tuberculosis,  septic  broncho-pneumonia,  etc. 

In  pneumothorax  on  the  left  side  the  heart  and  mediastinum  arc 
pushed  towards  the  right.  The  heart,  however,  is  not  rotated  and 
retains  the  normal  relation  of  its  parts.  The  diaphragm  is  depressed 
and  the  liver  and  spleen  pressed  downwards.  According  to  ex- 
periments (Bartels,  Fraentzel  and  Rosen  bach)  in  artificial  pneumo- 
thorax there  may  be  considered  bending  and  occlusion  of  the 
inferior  vena  cava. 

Pneumothorax  may  be  either  open  or  closed.  The  former  im- 
,plies  the  free  entrance  and  exit  of  air.  Intra-pleural  tension  in  this 
instance  is  the  same  as  in  the  atmospheric  air.  The  latter  occurs 
when  the  opening  is  valvular  and  the  egress  of  air  is  prevented  or 
when  the  opening  has  become  cicatrized.  Intrapleural  pressure 
under  these  conditions  may  be  that  of  the  atmosphere  or  much 
higher.  Sometimes  the  air  may  become  absorbed  and  the  tension 
become  less  or  negative.     A  common  type  of  pneumothorax  is  the 
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valvular,  that  is,  the  opening  is  of  such  a  fprmation  that  at  certain 
times  during  respiration  it  ailows  the  entrance  of  air,  then  closes. 
The  point  of  rupture  may  be  as  small  as  a  pin  head  or  quite  large. 
The  former  is  more  frequently  observed  in  tuberculosis,  the  latter 
in  extensive  necrotic  processes,  such  as  gangrene,  where  it  may 
appear  as  a  tear  or  rent.  When  situated  in  the  pulmonary  pleura 
it  may  be  found  by  placing  the  lung  in  water,  inflating  it  and  ob- 
serving where  bubbles  of  air  appear.  When  in  the  costal  pleura, 
the  opening  is  usually  easily  observed.  Sometimes  there  may  be 
fistulous  tracks  between  the  pleural  cavity  and  bronchi  and  in  em- 
pyema necessitatis  in  the  chest  walls  through  the  costal  pleura. 

The  source  of  the  distention  of  the  pleural  sac,  except  in  rare 
instances  of  the  presence  of  gas-generating  bacteria,  is  the  entrance 
from  without  of  the  atmospheric  air.  That  which  gains  admission 
when  the  sac  is  closed  loses  its  oxygen  and  carbonic  dioxide  in- 
creases, the  proportion  of  the  latter  may  be  as  high  as  49  per  cent. 
In  open  pneumothorax  the  air  is  practically  the  same  as  that  of  the 
external  atmosphere.  In  putrid  cases  there  is  sulphuretted  hy- 
drogen. 

Pleurisy  and  an  exudate  is  almost  always  associated  with  pneu- 
mothorax. It  may  arise  as  the  result  of  the  primary  lesion,  in 
which  case  it  precedes  the  entrance  of  air  or  it  may  follow  the 
pneumothorax.  In  the  latter  instance  the  pleural  inflammation  is 
always  the  result  of  the  irritant  effects  of  the  invading  micro-organ- 
ism, according  to  the  type  of  which  the  exudate  varies. 

There  is  no  reason  to  suppose  that  the  contact  of  the  atmos- 
pheric air  with  a  serous  membrane  will  cause  it  to  inflame.  It  is 
the  bacteria  with  which  the  air  is  laden  which  acts  in  this  way.  It 
was  formerly  thought  that  the  exudate  was  generally  sero-purulent^ 
but  since  Senator's  observation  in  1S88  it  has  been  found  that  the 
serous  exudate  is  more  frequent  than  was  supposed.  A  fibrinous 
exudate  is  rare.  Blood  may  also  be  mixed  with  the  exudate  ac- 
cording to  the  nature  of  the  same. 

Stengel  says  that  the  air  in  pneumothorax  may  be  absorbed  and 
the  pleura  present  no  abnormality,  but  very  frequently  infection 
takes  place  and  a  purulent  exudate  forms,* 

*  A  Text-Book  of  Pathology,  Alfred  Stengel,  Pbiladelphiii,  190J. 
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FtG.  55.  — Fiteumothomx.  A,  empty  pleural  cn\nty.  U,  lung  compressed  ftgaitist 
sjMTifll  column.  C,  liver  tlisplacetl  ilownward,  I'he  case  wa5  one  of  pulmonary  ttiber- 
ciilosis  iij  whtrh  pnciimntli<irax  tlevel^'ped  mi»itliously.  ratieni  aged  25.  Metropolilan 
Hospital. 
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In  regard  to  the  pathology  of  that  very  rare  variety  of  pneumo- 
thorax which  arises  independently  of  the  admission  of  air  into  the 
pleural  cavity  there  does  not  appear  to  be  a  sufficient  number  of 
cases  recorded  upon  which  to  base  a  positive  description.  It  suf- 
fices to  say  that  the  gas  generating  micro-organisms,  notably  the 
a^rogenes  capsulatus,  may  give  rise  to  the  presence  of  gas  in  the 
pleural  cavity.  These  organisms  are  not  found  in  the  healthy 
pleural  sac,  but  in  association  with  a  decomposing  exudate. 

Symptoms.— The  onset  of  pneumothorax  is  usually  character- 
ized by  severe  symptoms.  There  is  generally  sudden  pain  in  the 
side,  urgent  dyspnoea,  cyanosis,  rapid,  feeble  pulse  and  great  gen- 
eral distress.  The  face  is  expressive  of  anguish,  the  voice  feeble  or 
lost,  the  extremLtties  cold  and  the  temperature  subnormal.  The  con- 
dition is  one  of  collapse.  Not  infrequently  the  patient  is  aware  when 
the  rupture  takes  place.  There  is  ft  sensation  of  something  giving 
away  accompanied  by  pain  in  the  chest.  Cough  may  be  present, 
but  as  a  rule  is  slight. 

The  upright  position  is  usually  sought.  The  patient  may  sit  up 
in  bed  or  on  the  edge  bending  forw^ard  and  supporting  himself  with 
his  arms,  or  may  simply  curve  the  back  in  a  semi -prone  position. 
The  knees  are  always  drawn  up  and  sometimes  the  body  turned  on 
the  affected  side. 

In  cxcepdonal  cases  the  symptoms  may  come  on  with  such  sud- 
denness and  severity  that  fatal  collapse  soon  follows.  The  inten- 
sity of  the  symptoms  and  the  rapidity  of  their  development  depends 
upon  the  egress  of  the  air.  If  little  of  the  air  which  finds  its  way 
into  the  pleural  sac  during  inspiration  succeeds  in  escaping  during 
e:^piration,  which  is  the  case  when  the  opening  is  of  valvular  type, 
the  cavity  naturally  fills  with  more  or  less  rapidity,  soon  becomes 
distended  and  very  serious  symptoms  quickly  develop.  If,  on  the 
other  hand,  there  is  some  means  of  exit  and  the  accumulation  of  the 
air  is  gradual,  the  symptoms  are  of  a  correspondingly  milder  type. 

Frequently^  even  when  severe,  the  early  symptoms  may  gradu- 
ally abate,  the  dyspncea  and  pain  become  much  more  moderate 
and  the  temperature  rise  to  normal,  or  above  normal,  owing  to 
newly  developing  pleuritis.  This  improvement  is  often  only  rela- 
tive, for  the  primary  disease  as  a  rule  is  rendered  more  unfavorable 
by  the  presence  of  the  pneumothora.x  and  the  shock  which  accom- 
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panies  it,  so  that  the  patient  slowly  sinks  and  in  a  few  weeks  suc- 
cumbs to  exhaustion. 

There  is  a  type  of  pneumothorax  in  which  the  condition  is  unat- 
tended with  symptoms  and  wliere  physical  examination  alone  afford 
the  only  evidences  of  its  presence.  This  variety  is  usually  observed 
in  debilitated  persons  whose  systems  have  perhaps  become  more 
accustomed  to  a  deficient  supply  of  oxygen, 

Phvsical  Signs. — The  signs  of  pneumothorax  are  striking.  In- 
spection shows  almost  total  immobility  of  the  aftected  .side,  while  in 
most  cases  there  is  considerable  distention  with  obliteration  of  the 
intercostal  spaces.  The  respirator),-  movements  on  the  other  side 
of  the  chest  are  exaggerated.  The  apex-beat  of  the  heart  may  be 
seen  in  the  left  axillary  region  or  to  the  right  of  the  median  line 
according  to  the  seat  of  lesion  and  the  amount  of  distention. 
Mensuration  may  be  of  service,  and  the  measurement  of  the  tv**o 
sides  of  the  chest  may  be  compared.  Palpation  shows  diminution 
or  loss  of  vocal  fremitus,  also  the  displacement  of  the  ape.x-beat  of 
the  heart  according  to  the  side  involved.  The  liver  may  be  felt 
below  the  border  of  the  ribs. 

Fdrnssitm  gives  a  variable  note.  It  is  usually  loud  and  low 
pitched  and  is  often  described  as  resonant  or  tympanitic.  The 
percussion-note  may  also  be  higher,  resonant,  as  in  emphysema, 
cracked-pot  or  even  dull.  These  variations  depend  upon  the  de- 
gree of  intra-pleural  pressure  and  upon  whether  the  muscles  of  the 
chest  walls  are  relaxed  or  spasmodically  contracted.  The  area  of 
resonance  may  extend  beyond  the  normal  border  of  the  lung.  The 
loudness  and  depth  of  tone  may  be  so  marked  as  to  cause  the  other 
or  healthy  side  at  first  to  appear  dull.  This  percussion  phenomenon 
is  due  to  relaxation  of  the  muscles  rather  than  to  the  tension.  As 
the  accumulation  of  the  air  increases  within  the  cavity  the  tension 
in  consequence  becomes  greater,  the  sound  loses  its  depth  and  be- 
comes more  shallow.  In  cases  of  excessive  tension  it  also  loses  its 
loudness.  Thus  as  the  tension  becomes  excessive  the  pitch  be- 
comes higher  until  it  approaches  flatness. 

Tympany  occurs  wh^n  the  lung  is  retracted,  the  chest  walls  re- 
laxed and  there  is  a  large  accumulation  of  air  in  the  anterior  por- 
tion of  the  pleural  cavity  beneath  the  clavicle. 

Cracked-pot  resonance  may  be  heard  when  there  is  a  free  commu- 
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nication  for  the  entrance  and  exit  of  the  air.  Wintrich's  sign  may 
also  be  observed. 

Percussion  also  discloses  the  displacement  of  organs.  In  right 
side  pneumothorax  the  sudden  and  decided  displacement  of  the 
lower  border  of  the  liver  is  an  important  sign.  It  can  sometimes 
be  felt  at  the  level  of  the  umbilicus  in  the  median  line.  The  dis- 
placement in  pneumothorax  \?>  usually  greater  than  in  pleurisy  with 
effusion,  because  of  its  sudden  development. 

When  effusion  occurs  there  is  flatness,  the  line  of  which  differs 
from  that  of  ordinar>^  effusion.  The  level  of  the  latter  adapts  itself 
to  the  shape  of  the  retracted  lung,  hence  is  curved.  In  pneumo- 
thorax the  fluid  no  longer  thus  influenced  by  the  lung  assumes  a 
natural  level  which  constantly  changes  with  the  shifting  position  of 
the  patient.     Then  the  line  of  flatness  changes. 

Ai4sa4iiation  gives  signs  which  are  varied  and  at  the  same  time  of 
great  importance.  There  is  enfeeblement  or  complete  loss  of  the 
normal  respiratory  and  vocal  sounds.  When  the  breathing-sounds 
remain  they  frequently  possess  an  amphoric  or  metallic  quality. 
Sometimes  the  sound  is  low  and  musical,  sometimes  again,  espe- 
cially on  coughing,  the  metallic  tinkle  of  Laennec  is  heard.  The 
pK>int  at  which  the  metallic  sounds  are  heard  with  greater  intensity 
is  below  the  clavicle,  at  the  same  time  they  may  be  heard  over  the 
lateral  wall,  in  the  supra-clavicular  space  and  in  some  instances  over 
the  entire  chest.  The  production  of  this  phenomenon  was  supposed 
to  be  due  to  the  dropping  of  fluid,  but  Skoda  has  shown  that  it  may 
occur  without  fluid,  for  the  sound  of  a  rale  or  the  bursting  of  a  bub- 
ble of  air  may  produce  a  note  of  a  musical  character  when  the  lat- 
ter is  transmitted  through  a  chamber  of  air. 

The  metallic  character  of  the  breathing-sounds  is  not  always 
readily  obtained  on  account  of  tlie  lack  of  movement  of  the  lung. 

■  To  elicit  it  the  patient  should  be  directed  to  cough  and  thus  set  the 
air  in  the  lung  in  vibration.  The  vocal  resonance  also  has  a  me- 
tallic character.  These  metallic  phenomena  are  especially  marked 
in  encapsulated  or  closed  pneumothorax.     In  some  cases  the  mur- 

■  murs  are  loudly  amphoric,  both  during  inspiration  and  expiration, 
with  a  metallic  quality.  This  is  considered  evidence  of  a  free  ejc- 
ternal  opening. 

■  Bronchial  respiration  may  also  be  heard  in  portions  of  the  lung 
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which  have  undergone  infiltration  or  consolidation.  On  the  unaf* 
fccted  side  the  respiratory  murmur  is  much  exaggerated  in  marked 
contrast  to  that  of  the  seat  of  pneumothorax. 

Attsculiory  pcnussiott  gives  the  most  characteristic  phenomenon. 
If  an  assistant  places  a  coin  on  the  surface  of  the  chest  and  taps  it 
with  another,  and  at  the  same  time  the  examiner  places  the  ear  on 
the  chest  wall,  a  metallic  sound  is  heard  which  is  characteristic  of 
pneumothorax  and  which  was  called  by  Trousseau,  *''  bruit  if  air ainy 
In  rare  instances  the  sign  may  be  heard  on  ordinar>'  p>ercussion. 
In  eliciting  this  phenomenon  it  is  better  to  dispense  with  the  stetho- 
scope or  phonendoscope. 

Hippocradc  succussion  is  a  characteristic  sign  of  pneumothorax 
when  associated  witJi  effusion .  Place  the  ear  on  the  chest  and 
shake  the  patient's  body.  A  splashing  sound  is  heard.  Some- 
times the  splashing  sound  of  succussion  can  be  heard  by  the  patient 
himself  on  moving  and  by  others  at  a  little  distance. 

In  circumscribed  pneumothorax  the  signs  are  the  same  except 
they  arc  confined  to  limited  areas,  hence  differ  in  degree.  Circum- 
scribed pneumothorax  frequently  is  not  recognized,  especially  in 
chronic  pulmonar)'^  tuberculosis, 

X-Rav  Diagnosis,  see  Part  VII. 

DiagDOSis. — Typical  pneumothorax  is  readily  recognized.  The 
sudden  development  of  dyspnoia  with  pain  in  the  chest  and  symp- 
toms of  collapse,  together  with  the  physical  signs  of  diminution  or 
absence  of  the  respiratory  murmur,  extension  of  percussion  reso- 
nance more  or  less  tympanitic  in  character  over  and  beyond  the 
border  of  the  lung,  displacement  of  the  heart  and  diaphragm  and 
above  all  the  coin  sign,  can  leave  httle  room  for  doubt,  especially 
if  there  is  a  history  of  tuberculosis  or  other  lung  disease. 

Too  much  importance  should  not  be  attached  to  tympanitic 
sounds,  for  the  percussion-note  it  should  be  remembered  is  variabi 

In  those  cases  where  the  symptoms  are  not  characteristic  or  w 
the  condition  comes  on  without  giving  rise  to  suspicion  of  its  p 
ence  the  diagnosis  rests  upon  the  physical  examination  alone. 

In  all  cases  of  pulmonary  tuberculosis  frequent  physical  exami 
nations  are  advisable  for  it  is  chiefly  in  this  class  of  patients  that 
pneumothorax  is   most  likely  to  develop   insidiously  or  without 
characteristic  symptoms.     In  the  circumscribed  variety 
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ties  of  a  diagnosis  are  much  greater  and  a  careful  differentiation  is 
necessa^>^ 

A  condition  most  Hkely  to  be  confused  with  pneumothorax  is  a 
ver>^  large  pulmonar>'  cavity.  In  both  there  may  be  tympanitic 
percussion,  rales  of  metallic  quality  and  distinctly  amphoric  respi* 
ration.  In  the  rare  instances  when  the  lung^  is  almost  entirely  ex- 
cavated and  the  amphoric  and  metallic  phenomena  are  very  marked 
the  liability  to  error  is  greater  The  main  points  of  difference  may 
be  summarized  as  follows  : 


rXElMOTHORAX. 

Apex-beat  of  heait  displaced,  liver  aiid 
diaphragm  may  also  be  dt!»place<K 
\'ocal  fremitus  diminished . 

Perciia5ion«note  loud  and  deep.  Tyni- 
paiiJtic-note  not  so  common  ;  cracked-pot 
resonance  and  Winlrich's  sign  tnfre*|ucnL 

When  effusion  forms  flatness  over  the 
j^ame,  the  level  of  which  changes  with  the 
position  of  the  patient. 

Respiralory  sounds  often  absyeiit  ;  tini- 
phoric  respiration  sometimes  heard  ;  vocal 
resonance  absent 

Coin  sound  pre»enl. 

Hippocratic  succussion-splasb. 


Large  Pulmonary  Cavity, 
No  displacement  of  the  heart  or  other 

organs. 

Vocal  fremitus  not  as  a  role  diminished  ; 

generally  incrcasedl. 

Percussion -note  tympanitic,  or  ciucked- 

pot ;  Wintrich's  sign  generally  pre.'^eiit. 

No  flatness. 


Respiratory  sounds  are  cavernous  and 
amphoric ;  there  is  also  pectoriloquy,  gwrg^ 
ling  and  crackling. 

Coin  Knund  exceedingly  rare. 

No  hippocratic  succussion. 


Subphrenic  abscess  containing  air  may  simulate  pneumothorax. 
The  points  of  tlifTerence  are  as  follows  :  It  is  preceded  by  the  his- 
tor>^  of  abdominal  disease,  which  is  rarely  the  case  in  pneumo- 
thorax, the  chief  causes  being  ulcer  of  the  stomach  or  duodenum 
followed  by  localized  peritonitis,  perforation  and  the  formation  of 
abscess  immediately  beneath  the  diaphragm  ;  a^ain,  there  is  only 
slight  displacement  of  organs  ;  the  physical  sifjns  are  confined  to 
the  base  of  the  lung,  while  the  apex  and  upper  portion  remain 
normal  or  nearly  so  ;  there  is  often  bulging  of  the  hypochondrium 
and  depression  of  the  Itver  ;  cough  and  expectoration  is  absent  and 
lastly  there  is  Pfuhl's  sign.  This  is  the  effect  of  an  exploratory 
incision  or  puncture.  In  subphrenic  abscess  the  liquid  which  issues 
comes  forth  with  considerable  force  during  inspiration,  whereas  in 
pneumothorax  the  contrary  occurs. 

Diaphragmatic  hernia  is  another  rare  condition  which  may  prove 
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a  possible  source  of  error  in  the  diagnosis  of  pneumothorax.  A 
difiTcrentiatioii  may  be  made  by  noting  the  following  features : 
Diaphragmatic  hernia,  while  it  may  be  congenital,  is  usually  the  re- 
sult of  some  severe  crushing  injury  ;  again  the  hernia  may  recede 
and  all  symptoms  suddenly  disappear  and  re-occur  with  sudden 
return  of  symptoms.  The  third  point  of  difference  is  the  presence 
of  a  rumbling  sound  peculiar  to  the  bowels.  In  otiier  respects  the 
two  conditions  present  similar  symptoms  and  signs. 

Emphysema  scarcely  seems  a  possible  source  of  error  and  could 
only  prove  such  through  oversight  or  carelessness.  Emphysema 
as  a  rule  is  bilateral,  its  onset  is  slow  and  insidious,  covering  sev- 
eral years ;  the  formation  of  the  chest  is  characteristic  ;  it  is  not  at- 
tended ^vith  pain  or  shock,  nor  with  the  physical  signs  of  metallic 
sounds,  succussion-splash  or  the  coin  sound. 

A  partial  pneumothorax  at  the  extreme  base  of  the  lung  poste- 
riorly is  difficult  to  diagnose  from  a  small  pleurisy  with  effusion. 
It  may  be  attended  with  a  flat  percussion-note  and  diminution  or 
absence  of  the  respiratory  murmun  In  such  cases  the  only  means 
of  diagnosis  is  exploratory  puncture. 

Pleurisy  with  effusion  may  sometimes  exhibit  hyper- resonance 
above  the  fluid  and  may  in  consequence  suggest  pneumothorax. 
but  it  always  fails  to  exhibit  the  physical  phenomena  which  charac- 
terize the  latter. 

Gaseous  distention  of  the  stomach  is  also  mentioned  as  a  possible 
source  of  error  in  diagnosis,  but  a  careful  examination  of  the  his- 
tor)'  of  the  case  and  the  results  of  treatment  directed  to  the  alimen- 
tary tract  will  remov^e  all  doubt. 

Prognosis. — The  prognosis  dej^ends  for  tlie  most  part  upon  the 
cause.  When  secondary  to  pulmonary  tuberculosis  the  greater 
proportion  of  patients  die.  This  is  largely  due  to  the  fact  that  tu- 
berculous pneumothorax,  as  a  rule,  does  not  occur  until  the  tuber- 
culous process  is  well  advanced  and  the  resistive  powers  of  the 
patient  are  much  enfeebled.  Many  arc  unable  to  recover  fully 
from  the  effects  of  the  shock  which  .so  frequently  attends  the  en- 
trance of  air  into  the  pleural  cavity,  but  simply  rally  for  a  short 
time  and  succumb  at  the  end  of  two  or  three  weeks.  Immediate 
death  is  uncommon.  When  the  general  condition  is  good  life  may 
be  prolonged  several  months.  In  a  small  proportion  of  cases  re- 
covery takes  place. 
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The  development  of  pleurisy  and  febrile  reaction  may  be  regarded 
on  the  whole  as  rather  favorable,  and  if,  after  about  ten  or  fourteen 
days  the  fever  subsides  and  only  a  moderate  amount  of  serous  or 
sero-purulent  effusion  is  present,  the  patient  may  be  regarded  as 
doing  fairly  welL  He  may  remain  in  this  condition  for  several 
months  or  even  longer  and  eventually  die  from  tlie  tuberculous  in- 
fection. 

When  the  effusion  is  purulent  the  prognosis  is  necessarily  more 
unfavorable.  Putridity  of  the  exudate  is  also  an  unfavorable  indi- 
cation. Double  pneumothorax  while  excessively  rare  is  generally 
fatal  within  a  few  hours. 

Glancing  at  the  aetiology  it  will  be  apparent,  with  a  few  excep- 
tions, that  pneumothorax  from  other  causes  holds  out  little  hope  of 
recovery  on  account  of  the  nature  of  the  primary  lesion,  A  nota- 
ble exception  is  traumatism  in  healthy  persons,  especially  if  the  pa- 
tient is  young;  under  these  conditions  recovery  is  frequent. 

Accidental  rupture  of  the  pleural  sac  in  chronic  emphysema  is 
decidedly  unfavorable,  Pneumothorax  with  abscess  of  the  lung  in 
some  instances  is  followed  by  recover)'. 

Cases  which  go  to  resolution  require  from  one  to  two  months 
for  the  absorbtion  of  the  air  and  exudates. 

Circumscribed  or  partial  pneumothorax  does  not  effect  the  course 
of  the  primary  disease  unless  the  exudate  is  purulent. 

Treatment. — In  cases  attended  with  severe  symptoms,  pain, 
dyspnoea  and  collapse,  morphine,  one-quarter  of  a  grain  should  be 
immediately  administered.  It  not  only  relieves  the  pain  but  the 
shock  as  well  and  should  generally  be  preferred.  Heat  should  be 
applied  to  the  extremities  and  seat  of  pain  in  the  form  of  hot  water 
bags.  Hot  fomentations  may  also  be  used  with  advantage.  If 
collapse  seems  imminent  and  the  heart  threatens  to  fail,  strychnine 
hypodermically  should  follow  the  morphine.  Other  stimulants, 
such  as  whiskey,  brandy  or  ether^  may  also  be  used.  If  the  case  is 
one  in  which  the  op>ening  is  valvular  and  the  air  enters  and  accu- 
mulates, causing  distention  with  intense  dyspncea  and  distress,  the 
tension  should  be  relieved  by  evacuation.  For  this  purpose  the 
ordinar>^  trocar  and  cannula  should  be  employed  under  the  usual 
antiseptic  precautions.  The  latter  should  be  retained  in  situ  until 
it  is  certain  that  the  air  will  not  accumulate  again.     The  cannula 
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should  be  held  in  position  by  plasters  and  covered  with  antise| 
dressings. 

The  exudate  in  pneumothorax,  if  serous  and  not  excessive,  does 
not  call  for  interference.  Even  when  it  is  considerable,  aspiration 
should  be  delayed.  The  early  performance  of  aspiration  should,  in 
fact»  always  be  deprecated,  as  at  this  period  of  the  disease  the  per- 
foration is  likely  to  be  patent  or  at  the  best  imperfectly  closed.  A 
good  general  rule  is  to  wait  at  least  six  weeks,  unless  the  patient  is 
suffering  much  distress  or  life  is  endangered,  when  it  should  be  re- 
sorted to  without  delay  and  without  relation  to  the  onset  of  the 
pneumothorax, 

.  When  there  is  an  excess  of  air  over  the  amount  of  exudate^Weil 
suggested  that  the  former  be  withdrawn  to  the  amount  of  400  to 
1000  c.c.  This  is  certainly  reasonable,  for  it  is  recognized  that  air 
in  the  pleural  sac  is  difficult  of  absorbtion. 

In  purulent  exudates  the  methods  of  procedure  vary  according 
to  the  primary'  condition  and  the  demands  of  each  case. 

In  tuberculous  cases  incision  is  frequently  attended  with  unfavor- 
able results,  Its  application  should  be  limited  to  patients  in  fairly 
good  condition  in  whom  there  are  reasonable  grounds  of  hope  for 
a  considerable  prolongation  of  life  and  a  possible  arrest  of  the  dis- 
ease. In  advanced  cases  with  emaciation  and  cavities,  aspiration 
should  be  preferred  and  repeated  as  often  as  necessary.  In  cases 
of  this  type  incision  is  contraindicated. 

The  treatment  of  traumatic  pneumothorax  does  not  call  for  any 
special  line  of  consideration,  apart  from  that  discussed.  In  cases 
of  this  nature  there  is  one  point  to  which  it  is  important  to  call  at- 
tention, that  is,  absolute  rest  in  bed.  After  the  subsidence  of  the 
early  symptoms  there  may  be  no  pleurisy,  and  in  consequence  the 
patient  may  feel  quite  well.  Rest  in  bed,  however,  should  be 
strictly  enforced.  In  circumscribed  or  partial  pneumothorax  the 
treatment  should  be  on  the  same  general  plan  as  in  the  otlier  forms 
of  the  disease. 

The  following  case  of  pneumothorax,  due  to  puncture  of  the 
pleura  from  fracture  of  the  rib,  is  typically  illustrative : 

A  boy  of  seven  was  run  over  by  a  wngon  on  the  morning  of  June  14^  1904,  and  re- 
moved to  the  Flower  Hospital.  Examination  by  ibe  ambulance  surgeon  sbortly  after 
the   accident   rcvectled   a   slight  abra.sion  over  the  right  sixth  rib.      The  patteot  wihi 
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Rioaning,  greaily  frightened  and  complained  of  pain  low  down  in  the  abdomen.  His 
face  was  flushed,  respiration  good,  pupih  nonutU.  He  was  placed  in  the  ambulance 
and  immediately  sank  into  a  condition  of  serious  collapse.  Respirations  became  labored 
and  faint,  pulse  almost  imperceptible,  skin  pallid,  cold  and  covered  with  perspiralion^ 
eyes  rolled  upward  and  pupils  unequally  dilated.  Strychnine,  ^r.  ^^f^^  was.  administered 
hypodcrmically,  and  on  arrival  at  the  hospital  the  patient  was  placed  in  bed,  where  he 
revived.  He  now  complained  of  pain  through  the  abdomen  and  chest,  was  restless  and 
unable  to  urinate.  The  respirations  were  44^  pulse  I24,  rectal  temperature  98.2**  F.  In 
the  evening,  respirations  were  to,  pulse  144,  rectal  temperature  t)S.6^  F.  There  was 
frei|U(r&t  urination,  difBcult  deglutition,  and  the  patient  lay  with  his  knees  Hexed. 
He  sufl'ercd  from  sudden  paroxysms  of  severe  pain  in  ihe  region  of  the  anterior  attach- 
ment of  the  diaphragm,  namely,  the  ensiform  cartilage  and  ihe  fifth  and  seventh  ribs. 
During  these  paroxysms  he  would  cry  out  as  if  in  great  sufferiDg,  the  abdomen  would 
become  rigid,  the  surface  bathed  in  prrtfusc  perspiration,  the  lips  cyanosed  and  the  face 
flushed.     These  attacks  would  last  for  several  minutes. 

Physical  ejtaminaiion  revealed  the  following:  Inspection  :  immobility  uf  the  right  aide 
of  the  chest  with  p*irtial  obliieration  of  the  intercostal  spaces  ;  exaggeration  of  respira- 
lory  movement  on  the  left  side  and  displacement  of  the  apex-heal  of  the  heart  to  the 
left  axillary  line.  On  further  examination  fracture  of  the  sixth  rib  on  the  right  side  was 
discovered.  Palpalion  :  loss  of  vocal  fremitujs  oti  the  right  side.  Tercussion  :  hvper- 
resonance,  wuh  some  tympany  on  the  right  side.  Fercussion  also  confirmed  the  dis- 
placement of  the  heart  to  the  left,  and  in  addition  showed  the  liver  to  be  pushed  some- 
what downward.  Auscultation  i  marked  exaggeration  of  the  breathing-sounds  of  the 
left  side,  great  enfeeblemeni  of  the  same  sounds  on  the  right,  and  sharp  metallic  sounds 
00  coughing  over  the  right  lung.  Ausculiatory-percuB&ion  :  the  coin  test  with  the  metal- 
lic sounds  typically. 

It  wa5  evident  that  the  sharp  extremity  of  the  fractured  rib  had  punctured  the  lung. 
The  wound  to  the  lung  was  doubtlessi  inflicted  at  the  time  of  the  run-over  accident,  but 
from  the  history  of  the  case  actual  perroralioii  was  not  complete  and  the  air  did  not 
etiter  the  pleural  cavity  until  the  patient  was  placed  in  the  ambulance,  when  the  symp* 
toms  of  collapse  appeared.  From  the  r5ih  to  the  rSth  of  the  month,  inclusive,  respira- 
tion varied  from  60  to  72,  remaining  most  of  the  time  at  60  j  the  pul>e  from  130  lo 
146 ;  the  temperature  99.S  to  too°  F, 

The  paroxysms  of  pain  gradually  grew  shorter  and  less  fioquent.  (in  the  lyih,  the 
respirations  fell  to  4M,  the  pulse  and  temperature  remained  the  same.  On  the  23d,  the 
respirations  showed  a  tendency  to  fall,  the  pulse  remaining  stationary.  ( Jn  the  24lh, 
the  pulse  was  108,  respirations  4^,  temperaluTc  99.2°  F, 

From  this  time  there  was  a  decided  tendency  lo  return  to  the  normal  condition.  The 
physical  signs,  however,  remained  the  same,  only  less  pronounced.  The  paroxysms  of 
pain  had  now  entirely  disappcarett 

On  June  30th  the  respirations  were  24,  pulse  96,  temperature  nonnal.  The  patient 
felt  well  and  hh  parents  insisted  upon  taking  him  home. 

The  treatment,  after  the  recovery  frum  the  shock,  consisted  simply  of  the  application 
of  an  adhesive  strap  over  the  fractured  rib,  ab.^olute  rest  in  the  recumbent  posture  and 
low  diet.     It  was  obvious  that  no  interference  was  called  for. 

The  paroxysms  of  pain,  especially  when  taking  into  consideratioti  the  crushing  nature 
of  the  injury,  in  the  opinion  of  the  writer,  was  due  to  hernia  of  the  diaphragm. 
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SUBPHRENIC  PYO-PNEUMOTHORAX. 

This  term  was  appHtd  by  Leydcn  to  that  uncommon  form  of 
abscess  situated  in  the  abdominal  cavity  beneath  the  diaphragm, 
which  becomes  distended  with  gas  from  the  intestines  or  stomach 
and  presses  upward  upon  the  pleural  sac  and  lungs»  It  is  not  a 
true  pneumothorax  as  the  gas  does  not  find  entrance  into  the  pleu- 
ral cavity,  but  the  .symptoms  and  effects  upon  the  lung  are  in  many 
respects  similar. 

These  abscesses  may  arise  in  connection  with  any  process  which 
may  cause  perforation  of  the  abdominal  viscera,  namely,  peritonitis, 
gastric  or  duodenal  disease,  carcinoma,  hepatic  or  splenic  abscesses, 
decomposing  echinococci,  rupture  of  the  gall  bladder,  and  as  the 
scque!  of  infection  from  pleurisy.  The  abscess  having  formed,  gas 
from  the  intestines  or  stomach  finds  entrance  and  distends  its  cavity. 
If  there  is  no  chance  for  the  sac  to  expand  in  the  downward  posi- 
tion on  account  of  adhesions^  it  naturally  pushes  upwards,  encroaches 
upon  the  pleural  cavity  and  presses  against  the  lung.  The  result 
of  this  condition  is  a  train  of  physical  signs  which  may  simulate 
those  of  pneumothorax,  viz.:  loss  of  fremitus,  metallic  phenomena 
and  loss  of  respiratory  murmur.  Other  symptoms  arc  milder  pain 
on  pressure,  absence  of  bulging  of  the  intercostal  spaces  and  tension 
of  the  muscles  with  slight  displacement  of  the  organs.  There  is  also 
the  history  of  abdominal  disease,  such  as  mentioned  in  the  ;etiolog>', 
which  affords  material  aid  in  the  diagnosis.  There  is  no  cough  and 
the  normal  vesicular  breathing  may  be  audible  over  a  large  part  of 
the  lung,  while  that  part  which  is  compressed  by  the  abscess  is 
usually  clearly  defined  and  on  auscultation  gives  amphoric  breathing. 

HYDROTHORAX. 

Synoxvm. — Dropsy  of  Ike  Pleura. 

Hydrothorax  signifies  the  presence  of  fluid  in  the  pleural  cavil 
of  non-inflammatory  origin, 

etiology; — It  is  always  a  secondary  affection  and  generally 
arises  in  connection  with  cardiac,  renal  or  hafmic  diseases  where  it 
constitutes  part  of  the  general  dropsy.  It  may,  however,  occur  in- 
dependently of  the  latter.     Osier  mentions  a  case  of  post -scarlatinal. 


DISEASES  OF  THE  PLEURA. 


nephritis  rn  which  hydrothorax  was  the  sole  manifestation  of  dropsy 
except  for  slight  oedema  of  the  feet  and  ankles.  This  fact  should 
not  be  overlooked  and  in  all  cases  of  nephritis  the  presence  of 
dyspnc:i;a  should  suggest  the  possibility  of  hydrothorax  and  exam- 
ination of  the  chest  should  be  made  accordingly.  When  of  cardiac 
or  renal  origin  it  appears  late  in  the  course  of  the  primary  disease 
and  may  prove  the  terminating  complication.  Cases  of  h^emic 
origin  occur  in  conditions  of  profound  impoverishment  of  the 
blood  and  are  found  associated  with  pernicious  anajmta,  leukemia, 
malaria,  syphilis,  scurvy,  chronic  diarrhoea,  chronic  dysentery  and 
cancer.  In  exceptional  instances  the  condition  may  be  due  to 
local  causes,  such  as  the  pressure  of  tumors  or  aneurysm  so  situated 
as  to  impede  the  return  flow  of  blood  from  the  pleura  or  to  press 
upon  the  superior  vena  cava  or  thoracic  duct. 

Morbid  Anatomy.— Hydrothorax  is  usually  bilateral,  but  in 
cardiac  disease  it  may  occasionally  be  unilateral  when  there  is  much 
enlargement  of  the  heart.  In  such  cases  it  is  generally  on  the  right 
side.  This  is  probably  due  to  pressure  upon  the  vena  azygos  and 
veins  of  the  root  of  the  right  lung.  It  may  also  be  unilateral  when 
due  to  the  pressure  of  tumors  or  aneurysm. 

The  transuded  fluid  is  clear  amber-colored  with  alkaline  reaction 
and  low  specific  gravity,  1009  to  1012,  It  consists  of  water,  albu- 
min and  salts,  but  contains  no  fibrin.  The  amount  varies  from  a 
few  ounces  to  several  pints,  but  such  excessive  quantities  are  rare. 
The  pleural  surfaces  are  smooth,  free  from  fibrinous  exudate^  pale 
with  loss  of  lustre  and  opacity  and  sometimes  cjedematous.  In  rare 
instances  the  fluid  may  be  encapsulated  owing  to  the  presence  of 
old  pleuritic  adhesions.  There  is  compression  of  the  lung  and  dis- 
placement of  adjacent  viscera  as  in  pleurisy  with  effusion.  A  small 
amount  of  fluid  often  transudes  into  the  pleural  cavity  immediately 
before  death. 

Symptonas* — -As  in  all  secondary  affections  the  prevailing  symp- 
toms of  the  primary  disease  appear  with  more  or  less  prominencc. 
The  symptoms  which  belong  to  hydrothorax,  it  is  needless  to  say, 
vary  according  to  the  amount  of  exudate  present  in  the  pleural  sac 
and  the  degree  of  compression  which  results.  The  most  prominent 
is  dyspncea.  This  may  vary  from  mild  breathlessness  on  exertion 
to  conditions  of  agonizing  orthopnoea,    A  feature  of  the  breathless- 
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ness  is  its  increasing  intensity.  There  is  also  irritative  cough  and 
asthmatic  attacks  accompanied  by  cyanosis,  cold  perspiration  and 
ever>'  evidence  of  great  distress.      Fever  and  local  pains  are  absent. 

PnvsiCAL  Signs. — The  physical  signs  are  the  same  as  those  of 
pleurisy  with  effusion  with  the  exception  that  they  differ  in  degree 
and  in  the  fact  that  pleural  elTusions  are  unilateral  and  the  lev^el  of 
the  fluid  is  curved,  while  hydrothorax  is  usually  bilateral  and  the 
level  of  the  fluid  follows  more  closely  natural  gravit>'.  The  dis- 
placement of  viscera  is  also  less,  not  only  because  the  amount  of 
fluid  is  generally  less,  but  because  the  abdominal  cavit>*  is  usually 
also  distended  with  fluid  and  in  consequence  exerts  an  upward  pres- 
sure. In  bilateral  hydrothorax  the  pressure  on  the  two  sides  is 
more  nearly  equal. 

X-Rav  Djagncsis,  sec  Part  VII. 

Diagnosis. — The  signs  of  fluid  in  the  pleural  cavit>' ,  especially 
if  on  both  sides,  in  association  with  cardiac,  renal  or  h?emic  diseases 
and  dropsy  in  other  parts,  leave  little  doubt  of  its  non-inflammator}' 
origin. 

Unilateral  hydrothorax  at  first  glance  may  simulate  pleurisy  with 
effusion,  but  a  closer  examination  will  scarcely  permit  of  confusion, 
as  it  is  generally  observed  in  connection  with  advanced  diseases  of 
the  heart  with  much  enlargement  and  failing  compensation.  There 
is  also  the  difference  in  the  line  of  level  of  the  fluid  in  the  two  con- 
ditions as  stated  in  the  physical  signs.  For  further  points  of  differ- 
ence, see  Diagnosis  of  Pleurisy  with  Effusion, 

Prognosis.— The  nature  of  the  primary  diseases  with  which  h\'- 
drothorax  is  associated  naturally  renders  the  outlook- unfavorable. 
Again,  inasmuch  as  it  does  not  usually  develop  until  the  causal 
lesion  is  far  advanced,  it.s  presence  must  be  regarded  as  of  unfavor- 
able significance.  The  fluid  may  be  removed  by  the  ordinar>'  pro- 
cess of  aspiration,  but  it  soon  re -accumulates.  A  moderate  amount 
of  fluid  may  be  tolerated  by  the  patient  without  serious  inconveni- 
ence, but  excessive  accumulation  causes  death.  Filling  of  the 
chest  may  prove  fatal  in  two  or  three  days. 

Treatment. — The  treatment  of  hydrothorax  necessarily  must 
be  directed  to  the  cause,  but  as  this  is  incurable  it  is  at  the  best 
only  temporary  in  its  effect.  Cases  depending  upon  cardiac,  renal 
or  hasmic  disease  must.be  managed  on  such  lines  as  these  affections 
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demand.  In  cardiac  and  renal  diseases  the  action  of  the  heart  and 
that  of  the  kidneys  should  be  stimulated  in  order  to  free  the  tissue 
of  the  water.  The  diet  should  be  dry  as  possible,  the  bowels  should 
be  kept  free.  Purgatives  may  be  of  service,  but  should  be  used 
with  caution,  if  at  all,  lest  they  weaken  the  patient.  Aspiration 
should  not  be  performed  except  when  the  dyspnoea  is  distressing, 
when  it  should  at  once  be  resorted  to  in  order  to  afford  immediate 
relief  The  remedies  which  will  prove  of  most  service  are  the  in- 
fusion of  digitalis^  apocynum,  apis,  infusion  of  triticum  repens,  ar- 
senicum  and  the  infusion  of  scoparius.  For  other  remedies  the 
reader  is  referred  to  the  article  on  dropsy  and  the  discussion  of  the 
treatment  of  valvular  diseases  of  the  heart. 

In  hydrothorax  of  hxmic  origin  the  treatment  is  that  of  the  blood 
disease  itself. 

HEMOTHORAX. 

Hx-mothorax  signifies  tlie  presence  of  blood  in  the  pleural  cavity 
without  ioflaramation. 

-Etiology. ^ — The  condition  arises  secondarily  as  the  result  of 
pathological  processes  or  the  direct  effects  of  trauma.  The  former 
includes  rupture  of  an  aneurysm,  cancer  of  adjacent  structures,  ne- 
crosis of  the  rib  causing  erosion  of  an  intercostal  artery,  rupture 
of  a  pulmonary  infarction,  the  hi^morrhagic  diathesis,  scorbutus 
and  cirrhosis  of  the  liver.  H  hemothorax  of  pathological  origin  is 
very  unusual,  hence  its  presence  with  any  of  the  aforementioned 
morbid  conditions  is  rare.  Trauma  is  a  more  frequent  cause. 
Any  wound  which  lacerates  the  pleura  and  intercostal  arteries  is 
necessarily  attended  with  more  or  less  haemorrhage  into  the  pleural 
cavity. 

Morbid  Anatomy,— Apart  from  the  pathological  changes  inci- 
dent to  primary  disease  and  the  extent  and  character  of  the  wound 
in  cases  of  traumatism,  the  question  in  the  morbid  anatomy  of  h^efn- 
othorax  is  the  eflTect  of  the  presence  of  blood  in  the  pleural  cavitj* 
and  the  changes  which  take  place  in  the  blood  itself  when  in  that 
locality.  As  regards  the  first,  more  or  less  pressure  upon  the  \tag 
and  displacement  of  viscera  results  as  in  effusion  from  pldum/. 
The  changes  which  occur  in  the  blood  have  been  the  subject  cf  ex- 
perimentation, the  conclusion  being  that  the  effused  blood 
oagulation  to  a  considerable  degree  and    that   if  the 
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healthy  and  infection  by  pyogenic  organism  does  not  take  place^ 
absorbtion  is  rapid.  When,  on  the  other  hand,  the  pleura  is  dis- 
eased or  infection  occurs,  pleurisy,  suppuration  and  changes  in  t 
blood  occur. 

Symptoms.— In  certain  cases,  such  as  aneurysm  of  the  aorta, 
death  is  instantaneous.  Under  other  conditions  the  symptoms  vary 
according  to  the  amount  of  the  haemorrhage.  If  ver\^  slight  tliere 
may  be  little  disturbance,  but  if  at  all  copious  there  is  pallor,  rapid 
ansemia,  feeble  pulse,  coldness  of  the  extremities  and  marked 
dyspncea.  Sometimes  there  is  sudden  intense  pain  and  syncope, 
Dyspncea  is  a  prominent  symptom  and  is  always  excessive  when 
the  haemorrhage  is  large.  The  rapidity  with  which  the  hemor- 
rhage occurs  also  influences  the  symptoms  ;  a  sudden  pouring  out 
being  attended  with  abruptness  of  onset  and  sudden  intensity  of 
symptoms,  whereas  if  the  bleeding  is  gradual  the  symptoms  arc 
much  slower  in  developing.  The  subsequent  course  of  haemotho- 
rax  varies  according  to  the  nature  of  the  primary  lesion  and  pres- 
ence of  infection.  If  the  patient  survives,  pleurisy,  pneumothorax 
with  suppuration  and  putrid  decomposition  are  frequent  complica- 
tions.    The  physical  signs  are  those  of  pleurisy  with  effusion. 

Diagtioeis. — The  history  of  the  case,  the  symptoms  of  internal 
haemorrhage  and  the  signs  of  fluid  in  the  pleural  cavity  which  have 
suddenly  made  their  appearance  point  conclusively  to  the  condition. 
There  is  usually  some  difficult^'-  in  locating  the  source  of  the  bleed- 
ing. The  presence  of  haemoptysis  suggests  the  lung  as  the  seat,  but 
its  absence  on  the  other  hand  does  not  prove  the  contrary.  After 
the  lung,  the  intercostal  and  mammary  arteries  are  the  most  frequent 
sources  of  bleeding. 

Prognosis.— The  immediate  danger  to  life  in  haemothorax  when 
the  bleeding  is  copious  is  very  great,  and  if  a  vessel  of  any  size  is 
involved  the  condition  rapidly  proves  fatal.  If  the  patient  survives 
the  first  shock  and  the  bleeding  is  arrested  there  is  always  danger 
from  further  haemorrhage  and  the  subsequent  complications  which 
are  likely  to  follow.  Again  the  primary  lesion  from  its  very  nature 
tends  to  infection. 

In  those  instances  where  there  is  no  infection  the  outlook  is  more 
hopeful  as  the  blood  is  absorbed  rapidly.  This  favorable  condition 
is  generally  observed  in  comparatively  mild  cases  of  trauma* 
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Treatment. — To  arrest  the  haemorrhage,  which  it  is  needless  to 
say  is  the  first  indication,  apply  ice-bags  to  the  chest  anteriorly, 
between  the  scapulae  posteriorly  and  to  the  scrotum,  and  administer 
morphine  hyperdermically. 

No  attempt  to  remove  the  blood  should  ever  be  made  unless 
there  is  an  excessive  degree  of  compression  and  urgent  symptoms 
arising  therefrom,  when  an  amount  of  the  effusion  sufficient  to  re- 
lieve should  be  withdrawn  by  aspiration  ;  or  unless  there  is  suppu- 
ration. Further  indications  of  treatment  must  be  met  by  the  indi- 
vidoal  demands  of  each  case  which  in  trauma  are  mainly  surgical. 

CHYLOTHORAX. 

Chylothorax  signifies  chyle  in  the  pleural  cavity.  The  term  chy- 
lous pleurisy  is  not  synonymous  and  should  not  be  confused  \vith  it 
Chylous  or  more  correctly  chyloform  pleurisy  is  simple  pleurisy  in 
which  the  effusion  is  of  a  milky  appearance  due  to  the  fatty  degen- 
eration of  cells.  It  is  therefore  pathologicaily  far  removed  from 
chylothorax- 

True  chylothorax  is  a  leakage  of  chyle  into  the  pleural  cavity. 
It  is  very  rare  and  but  (gw  cases  are  on  record.  It  arises  from  rup- 
ture or  obstruction  of  the  thoracic  duct  in  any  part  of  its  length  or 
rupture  of  a  large  lymph  vessel  within  the  thorax  due  to  trauma, 
new  growths,  occlusion  from  thickening  or  tuberculosis^  It  may 
be  unilateral  or  bilateral.  In  some  instances  when  the  former,  there 
is  a  limpid  effusion  on  the  other  side.  In  a  case  reported  by  Dr. 
Turney  the  effusion  was  chylous  on  the  right  side  and  chyloform 
on  the  left.  In  a  large  proportion  of  cases  chylous  ascites  is  an 
associated  condition.  The  symptoms  are  those  of  the  primary 
lesion  with  the  addition  of  more  or  less  dyspnrea  and  pain  in  the 
side.  The  pulse  shows  some  acceleration  and  the  temperature  is 
negative.     The  physical  signs  are  those  of  pleurisy  with  effusion. 

The  diagnosis  depends  upon  the  results  of  exploratory  aspiration 
and  cannot  be  made  othenvise  with  any  degree  of  certainty.  Ex- 
amination of  the  fluid  should  be  made  in  order  to  distinguish  the 
condition  from  pleurisy  with  chyloform  effusion »  which  might  be 
mistaken  for  true  chylothorax.  This,  however,  could  only  occur  in 
cases  of  pleurisy  of  the  chronic  type,  for  the  history*  of  the  case 
would  otherwise  prevent  any  possibilit}'  of  error. 
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The  prognosis  is  very  unfavorable.  Anastomosis  with  the  right 
duct  may  take  place  in  cases  of  slow  development.  Death  usually 
occurs  inside  of  a  year. 

Treatment  consists  tn  relieving  symptoms  and  Tri  supporting  the 
patient's  strength  by  nutritious  diet  and  proper  hygiene.  If  the 
chyle  in  the  pleural  cavity  ever  becomes  so  excessive  as  to  give 
rise  to  urgent  symptoms  aspiration  should  be  performed, 

SYPHILIS  OP  THE  PLEURA, 

Syphilis  of  the  pleura  is  a  condition  in   reference  to  which  it 

difficult  to  speak  with  any  degree  of  certainty.      Pleurisy  in  the 

neighborhood  of  gummata  may  reasonably  be  regarded  as  specific. 

Pleuritic  thickening  in  syphilitics,  as  in  the  instance  of  pulmonary 

consolidation    under  similar  conditions,    may  also   be  of  specific 

origin. 

NEOPLASMS  OF  THE  PLEURA. 

Several  varieties  of  tumors  are  found  in  the  pleural  cavity,  but 
none  are  in  any  way  peculiar  to  it.  Fibromata  may  be  observed  in 
the  serous  or  sub-serous  layers  of  the  costal  or  visceral  pleura  where 
they  occur  as  nodular  masses ;  chondromata,  lipomata  and  even  os- 
tcomata  are  also  found.  But  all  of  these  morbid  growths  are  so 
rare  that  they  do  not  call  for  more  than  mention.  The  most  fre- 
quent forms  of  neoplasms  of  the  pleural  membrane  are  carcinomata 
and  sarcomata,  the  former  constitutes  so  large  a  proportion  of  cases 
that  it  will  be  considered  almost  exclusively. 

Carcinomata  of  the  pleura  may  be  cither  primary  or  secondar)'. 
The  existence  of  the  primary  variety  was  formerly  denied,  but  Wag- 
ner in  1876  described  what  he  called  primary  endothelial  cancer  of 
the  pleura.  His  obsen^ations  were  subsequently  verified  by  Frankel, 
Neilson  and  others.  While  very  unusual,  a  number  of  cases  arc 
on  record.  The  disease  presents  certain  special  features,  tlic  chief 
characteristic  being  thickening  and  increased  density  of  the  pleural 
membrane.  The  thickness  may  sometimes  measure  from  one  to 
two  centimetres  or  even  more.  In  appearance  the  pleura  resem- 
bles fibroid  thickening  rather  than  a  neoplastic  growth  and  may  be 
mistaken  for  the  same. 

The  surface  is  either  smooth  or  trabeculated.  Adhesions  are 
also  usually  present.     On  section  a  few  drops  of  milky  fluid  may 
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be  pressed  from  the  cut  surface.  Under  the  microscope  the  changed 
tissues  are  found  to  consist  of  a  fibrous  stroma  with  large  lymph 
spaces  containing  polymorphous  cells.  Friinkel  regards  these 
changes  as  better  described  under  the  name  of  "  lymphangitis 
prolifera/*  at  the  same  time  admitting  their  malignancy. 

In  cases  of  considerable  duration  the  chest  appears  contracted,  es- 
pecially laterally  and  posteriorly.  This  is  due  to  the  contraction  of 
the  thickened  pleural  tissues.  A  striking  feature  is  the  rapidity  with 
which  this  change  takes  place.  The  lung  may  undergo  shrinkage, 
becoming  atelectatic^  or  it  may  share  in  the  malignant  process,  or 
it  may  on  the  other  hand  show  little  or  no  change. 

Secondar)'  cancer  is  the  usual  form  of  malignant  disease  of  the 
pleura.  It  may  arise  by  metastasis  from  extension  of  cancer  of  the 
breast,  axilla,  oesophagus,  mediastinum,  stomach  or  other  adjacent 
structures. 

The  pathological  changes  are  variable.  The  pleural  cavity  may 
be  simply  invaded  by  a  cancerous  growth  from  a  neighboring 
organ,  or  the  pleural  membrane  may  be  studded  with  disseminated 
nodules,  sometimes  prominent,  sometimes  flattened,  varying  in  size 
from  a  pea  to  from  four  or  five  inches  in  diameter.  When  the 
growth  is  large  there  is  necessarily  displacement  of  the  heart  and 
compression  of  the  lung. 

Primary  sarcomata  of  the  pleura  is  also  very  rare  ;  when  ob- 
served it  is  more  frequent  in  children  and  generally  of  the  spindle- 
cell  variety, 

Secondar>'  sarcomata  may  also  arise  by  metastasis  or  from  ex- 
tension from  adjacent  organs, 

Sero-fibrinous  pleurisy  usually  accompanies  cancerous  forma- 
tions ;  the  effusion  may  be  simply  serous,  but  is  generally  harmor- 
rhagic.  In  a  certain  proportion  of  cases  the  effusion  has  been 
found  to  be  chylous. 

Symptoms. — The  symptoms  of  cancer  of  the  pleura  develop 
very  gradually  and  in  the  early  periods  of  the  disease  are  not  well 
defined.  The  patient  usually  first  complains  of  dull  pain  in  the 
side,  later  this  becomes  more  pronounced  and  generally  pleurisy 
with  fever  develops,  as  a  rule,  followed  by  effusion  which  is  often 
large. 

Primary''  cancer  of  the  pleura  may  simply  present  the  symptoms 
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of  chronic  pleurisy  with  or  without  effusion.  Pain,  however,  is  apt 
to  be  more  prominent  If  the  growth  attains  large  size  there  is 
proportional  pressure  upon  the  lung  and  dyspncea.  There  may 
also  be  evidences  of  a  tumor  in  the  pleural  cavit}\  In  addition  to 
these  symptoms  there  is  the  progressive  emaciation,  greenish-yel- 
Jow  skin  and  loss  of  strength  which  characterizes  malignant  diseases. 

In  some  cases  the  early  symptoms  appear  suddenly  simulating  an 
attack  of  acute  pleurisy  with  all  the  phenomenon  of  that  condition. 
This  mode  of  onset  is  exceptional. 

Physical  Signs. — The  physical  signs  are  variable.  Enlargement 
of  the  cervical  and  axillary  glands  is  common.  In  secondary  can- 
cer the  primary  lesion  may  be  in  evidence.  Large  pleuritic  effusions 
mask  the  morbid  growths  in  some  cases^  especially  those  of  the  en- 
dothelial variety.  Retraction  of  the  lateral  and  posterior  portions  of 
the  chest  wall  is  pronounced.  This  feature  is  noticeable  after  as- 
piration as  well  as  in  cases  where  the  amount  of  effusion  is  large. 
In  other  instances  there  may  be  evidences  of  compression  of  the 
lung  with  a  circumscribed  area  of  bulging  of  the  thoracic  walls. 
Over  the  tumor  itself  the  percussion -note  is  flat,  fremitus  is  absent 
or  diminished  ;  there  is  also  on  palpation  a  feeling  of  resistance  and 
the  respiratory  murmur  is  diminished  or  absent 

X-Ray  Diagnosis,  see  Part  VII. 

Diagnosis.— In  cases  where  there  are  evidences  of  malignant 
growths  elsewhere,  the  detection  of  an  area  of  circumscribed  flat- 
ness in  the  thoracic  region  with  diminished  vocal  resonance  and 
respiratory  murmur  should  excite  the  suspicion  of  implication  of 
the  pleura.  Again  the  presence  of  pleurisy  with  effusion  under  the 
same  conditions  should  also  raise  the  same  question, 

The  recognition  of  primary  cancer  of  the  pleura  is  vcr>'  difficult. 
It  may  simulate  chronic  tuberculous  pleurisy  with  effusion  or  pul- 
monar>'  consolidation.  In  many  instances  its  presence  is  not  even 
suspected  until  exploratory  aspiration  is  performed,  when  the  de- 
cidedly haemorrhagic  character  of  the  exudate  directs  attention  to 
the  possibility  of  the  existence  of  either  malignant  or  tuberculous 
disease.  This  point  may  be  definitely  settled  by  examining  the 
effusion  for  small  masses  of  cancerous  tissue  which  may  be  found  if 
the  growth  is  breaking  down.  There  are  two  other  points  of  dif- 
ference»  first,  the  presence  of  fat,  either  free  or  contained  in  degen- 
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crated  endothelial  cells,  the  latter  being  sometimes  so  abundant  as 
to  gi\'e  the  cells  a  muiberr)'  appearance.  Second,  the  fact  that  the 
blood  in  the  malignant  effusion  of  cancerous  pleuptic  disease  is 
darker  in  color  than  in  that  of  tuberculous  pleurisy.  It  should  not  be 
forgotten,  however,  that  in  both  the  effusion  may  be  serous.  Again 
in  cancer  pain  is  always  more  prominent  than  in  chronic  pleurisy. 
The  cachexia  should  also  excite  suspicion  of  the  true  condition. 

From  pulmonary  consolidation  cancer  is  to  be  distinguished  by 
the  presence  of  pain,  the  circumscribed  area  of  flatness  rather  than 
dulness  wth  the  resistive  feel,  the  cancerous  cachexia^  and  on  aspi- 
ration the  presence  of  cancerous  tissue  in  the  exudate  and  effusion. 

Prognosis  and  Treatment.— The  duration  of  life  is  from  six 
to  twenty  months.  Treatment  is  purely  palliative.  Aspiration 
may  be  performed  if  the  effusion  is  sufficientiy  large  to  cause  urgent 
symptoms.     It  tends,  howev^er,  to  rapidly  re-accumulate. 

HYDATIDS  OF  THE  PLEURA. 

Hydatid  cysts  of  the  pleura  may  be  either  primary  or  secondary. 
In  both  instances  ihey  are  \'ery  rare.  The  rarity  of  primary  cysts 
may  be  judged  from  the  statement  of  Whitney*  that  of  nineteen 
hundred  cases  collected  by  Thomas  only  one  per  cent,  involved 
the  pleura  alone»  and  out  of  nine  hundred  and  eightj^-three  cases 
Neisser  found  that  only  seventeen  were  primar)-. 

Secondar>'  hydatids  of  the  pleura,  which  constitutes  the  usual 
form  of  the  lesion  when  observed,  arise  most  frequently  from  pri- 
mary grow*ths  situated  in  the  liver,  and  are  therefore  seated  at  the 
base  of  the  right  lung.  Frequently  a  primary  cyst  of  the  lung 
may  discharge  small  daughter  cysts  into  the  pleural  cavity.  Ac- 
cording to  Trousseau  this  is  the  usual  form  of  pleural  hydatid. 

Morbid  Anatomy .^ — Post-mortem  exammation  shows  that  the 
cysts  are  generally  single  and  consists  of  a  tumor  which  occupies 
more  or  less  of  the  pleural  cavit>^  In  structure  the  cysts  are  the 
same  as  when  situated  elsewhere  in  the  body,  but  are  peculiar  in 
the  fact  that  the  fibrous  tissue  surrounding  the  sac  is  very  thin.  The 
size  varies  with  the  age  of  the  cyst.  If  it  has  existed  long  it  may 
contain  three  or  four  pints,  and  cause  almost  complete  collapse  of 
the  lung  ;  as  much  as  nine  pints  have  been  removed. 
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As  a  rule  the  cysts  merely  compass  the  lung,  but  they  may  pen- 
etrate and  discharge  through  the  bronchi. 

Symptoms, ^^ In  most  instances  there  are  few  symptoms  until 
the  cyst  becomes  sufficiently  large  to  interfere  with  respiration,  in 
others  again  pain  appears  with  the  onset  of  the  disease.  A  feature 
of  the  pain  is  its  persistence  throughout  the  entire  course  of  the 
affection.  Later,  dyspnci^a  develops  and  increases  greatly  with  the 
growth  of  the  cyst.  Cough  may  be  present,  but  it  is  not  so  promi- 
nent as  in  hydatids  of  the  lung.  It  is  dry  and  generally  without 
hsemoptysis,  the  latter  being  rare.  Emaciation  and  anaemia  are 
generally  steadily  progressive.  Fever  is  usually  absent,  unless 
there  arc  complications. 

Phvsical  Signs. — The  physical  signs  are  dependent  upon  the 
size  of  the  tumor  and  the  integrity'  of  its  walls.  If  of  some  size 
and  the  walls  are  intact,  the  following  signs  appear :  some  bulging 
of  the  affected  side  which  is  of  a  globular  nature  and  which  varies 
with  the  size  of  the  cyst,  occasional  fluctuation  of  the  intercostal 
spaces,  loss  of  vocal  fremitus,  flatness  on  percussion  and  diminution 
of  the  respiratory  murmur.  There  may  also  be  displacement  of  the 
diaphragm  and  mediastinum.  Hydatid  fremitus  is  absent  These 
signs  are  in  no  way  distinctive  and  may  be  observed  in  encapsulated 
pleurisy  with  efifusion  and  solid  tumor. 

Diagnosis.^ — The  absence  of  distinctive  symptoms  renders  rec- 
ognition of  pleural  hydatids  a  matter  of  great  difficult)',  A  posi- 
tive diagnosis  depends  upon  the  recognition  of  the  echinococcus 
booklets  in  the  fluid  withdrawn  from  the  pleural  cavity.  The  fluid 
of  the  hydatid  or  echinococcus  cyst  has  a  specific  gravity  of  1009 
to  1015,  is  clear,  neutral  or  alkaline  in  reaction,  contains  no  albu- 
min, or  only  faint  traces,  and  a  considerable  amount  of  sodium 
chloride.  Sugar  is  sometimes  found.  The  clearness  of  the  fluid 
and  absence  of  albumin  points  to  hydatids,  but  is  not  conclusive* 
Careful  search  must  be  made  for  the  echinococcus  booklets. 

The  similarity  of  the  physical  signs  to  those  of  incapsulated 
pleurisy  and  solid  tumor  is  liable  to  prove  a  source  of  error  unless 
there  are  definite  features  in  the  history  which  enable  a  conclusion 
to  be  reached.  Points  of  difTcrencc  in  regard  to  pleurisy  arc  that 
hydatids  of  the  pleura  arc  often  situated  at  the  base  of  the  lung, 
and  the  bulging  of  the  chest  walls  has  the  globular  character  as 
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mentioned,  but  neither  of  these  features  are  conclusive  and  the  di- 
agnosis will  depend  always  upon  the  recognition  of  the  echinococ- 
cus  hooklets. 

It  is  often  impossible  to  differentiate  hydatids  of  the  pleura  from 
that  of  the  lung,  even  when  two  or  three  ribs  have  been  removed, 
for  a  pulmonary  hydatid  may  reach  the  visceral  pleura  and  become 
fused  subsequently  with  the  parietal  layer,  so  that  when  incision  is 
made  no  pleural  cavity  is  found,  but  the  knife  passes  directly  from 
the  parietal  pleura  into  the  cyst  itself. 

Prognosis. — This  is  very  grave.  If  the  case  is  left  to  nature  the 
patient  dies  in  from  one  to  a  little  over  four  years. 

One  of  the  principal  dangers  is  rupture  of  the  cyst  into  a  bron- 
chus with  asphyxiation  of  the  patient  from  inundation  of  the  lungs 
by  the  hydatid  fluid.  If  the  patient  escapes  this  accident  pneumo- 
pyothorax  usually  results  and  the  physical  signs  vary  accordingly. 

Operation  renders  the  outlook  much  more  hopeful. 

Treatment. — The  management  of  hydatids  of  the  pleura  is  sur- 
gical. Aspiration  is  contraindicated  and  should  be  employed  solely 
for  diagnosis  and  to  afford  temporary  relief.  The  only  course  which 
promises  recovery  is  the  radical  removal  of  the  growth  by  resective 
thoracotomy.  Whatever  operation  is  decided  upon  it  is  important 
that  it  should  be  performed  early. 
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DISEASES  OF  THE  MEDIASTINUM. 

The  principal  affections  of  the  mediastinum,  apart  from  those  of 
the  great  organs  which  it  contains,  are  inflammation  of  its  tissues, 
enlargement  of  the  glands,  abscess,  tumors  and  haemorrhage. 

INFLAMMATION  OP  THE  MEDIASTINAL  TISSUES 
AND  BRONCHIAL  QLANDS. 

Inflammation  of  the  mediastinum  may  involve  the  serous  surface 
of  the  duphcature  of  the  pleura  which  separates  the  pleura  from  the 
mediastinal  cavitj^  the  connective  tissue  and  glands  of  the  medias- 
tinal space.  The  former  is,  strictly  speaking,  a  variety  of  pleurisy, 
pleuro-mediastinitis,  and  as  a  rule  cannot  be  distinguished  during 
life.  The  infiammalion  may  likewise  result  from  extension  in  peri- 
carditis (mediastino-pericarditts).  There  may  be  signs  pointing  to 
the  condition,  but  it  is  always  difficult  and  often  impossible  to  rec- 
ognize it. 

The  inflammation  may  likewise  involve  the  bronchial  glands  and 
connective  tissue  and  may  arise  either  primarily  or  secondarily. 
Primary  inflammation  may  result  from  trauma,  accidental  or  oper- 
ative, or  from  exposure.  It  is  not  common.  Secondary  forms  are 
more  frequent  and  occur  in  association  with  bronchitis,  pneumonia, 
whooping-cough,  pleurisy,  tuberculosis,  the  infectious  fevers  and 
syphilis. 

Inflammation  of  the  bronchial  glands  which  has  been  described 
by  some  writers  as  a  separate  entity  is  practically  a  secondary  af- 
fection and  one  generally  impossible  to  recognize  except  at  au- 
topsy. 

The  presence  of  persistent  cough  for  which  no  cause  can  be  as- 
signed is  said  to  point  to  its  presence.  In  tuberculosis  the  bron- 
chial glands  often  share  in  the  infection  undergoing  inflammation 
enlargement,  suppuration  and  caseous  degeneration. 

A  mild  degree  of  inflammation  of  the  bronchial  glands  and 
simple  lymphadenitis  is  common  in  all  forms  of  bronchial  and  pul- 
monary inflammations  ;  when  associated  with  measles  or  whooping- 
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cough  the  inflammation  is  frequently  severe.  It  has  been  claimed 
that  enlargement  of  the  glands  tn  the  posterior  mediastinum  is  re- 
sponsible for  the  cough  in  whooping-cough. 

The  bronchial  glands  may  also  become  enlarged  in  leucocythe- 
mia  and  Hodgkin's  disease  as  part  of  the  general  process. 

It  is  stated  that  enlarged  bronchial  glands  can  be  recognized  by 
physical  signs.  This  could  only  be  possible  when  there  is  dulness 
or  percussion  appreciable  in  the  upper  inter-scapular  region  poste- 
riorly, or  in  the  region  of  the  manubrium. 

ABSCESS  OF  THE  MEDIASTINUM. 

Abscess  of  the  mediastinum  may  be  either  acute  or  chronic, 
both  instances  it  is  rare. 

Acute  abscess  may  arise  from  any  of  the  causes  which  may  in- 
duce inflammation  of  the  mediastinal  structures,  especially  trauma 
and  the  acute  infections,  such  as  erj^sipelas  and  variola,  the  latter 
being  the  most  common.  Again  it  may  originate  from  suppuration 
in  adjacent  organs. 

Sometimes  the  suppurative  process  is  diffuse^  The  symptoms 
are  generally  described  as  consisting  of  tenderness  and  pain  of  a 
throbbing  acute  character  in  the  region  of  the  sternum,  rigors» 
sweats,  fever  and  more  or  less  prostration.  When  the  abscess  is 
large  enough  to  encroach  upon  the  air-passages  there  is  cough  and 
dyspncea,  the  latter,  however,  is  usually  not  a  prominent  symptom. 
Sometimes  there  is  expectoration  which  may  be  bloody.  Irritation 
of  the  fauces  may  also  be  present  The  physical  signs  may  be 
negative,  but  if  the  abscess  presses  beyond  the  sternum  laterally 
there  will  be  dulness  on  percussion  which  gradually  increases  and 
later  evidences  of  a  tumor.  The  abscess  may  break  externally  or 
into  the  trachea,  cesophagus,  pericardium,  pleural  cavity  or  burrow 
downward  into  the  abdomen.  Erosion  of  the  sternum  has  also 
been  noted. 

Chronic  abscess  of  the  mediastinum  may  present  the  general  fea- 
tures of  tumor  or  may  be  latent.  In  these  cases  the  symptoms  may 
resemble  those  of  solid  tumors.  There  is  often  a  tendency  to  spon- 
taneous cure. 

The  symptoms  of  abscess  of  the  mediastinum  may  be  masked 
by  those  of  other  conditions,  as  illustrated  by  a  case  of  the  author*s : 
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The  patient,  a  man  of  about  fifty,  was  admitted  to  the  Metropolitan 
Hospital  in  a  condition  of  mild  delirium.  No  history  was  obtained, 
physical  examination  revealed  the  presence  of  pneumonia  in  the 
lower  lobes  of  both  lungs  ;  there  were  also  symptoms  pointing  to 
sepsis.  Autopsy  showed  pneumonia  as  diagnosed,  also  a  consider- 
able collection  of  pus  in  the  mediastinum  and  the  presence  of  a 
thick  yellowish  layer  or  partly  inspissated  purulent  exudate  over 
the  pulmonary  pleura. 

The  differential  diagnosis  includes  the  consideration  of  solid  tu- 
mors and  aneur>'sm.  The  presence  of  hectic  fever  and  the  more 
rapid  course  of  the  affection  point  to  acute  abscess.  The  presence 
of  a  bruit,  tracheal  tug  and  diastolic  thrill  indicates  aneur>'sm.  It 
is  very  difficult  to  differentiate  between  a  solid  tumor  and  a  chronic 
abscess.  The  history  of  the  case  and  constitutional  symptoms  will 
assist,  but  the  aspiration  needie  is  often  the  sole  source  of  reliance. 

The  treatment  is  mainly  surgical.  Trephining  tlie  sternum  may 
be  necessary. 

TUMORS,  SARCOMATA  AND  CARCINOMATA. 

Sarcomata,  carcinomata,  lymphomata,  lympho-sarcomata,  hyda- 
tids, fibromata,  dermoid  cysts,  lypomata,  enchondromata  and  gum- 
mata  may  all  occur,  but  the  forms  of  neoplasms  generally  found 
are  sarcomata  and  carcinomata.  Sarcomata  are  probably  the  most 
frequent.  The  majority  of  cases  are  said  to  occur  in  the  male  sex 
before  the  fortieth  year. 

Primary  sarcomata  may  be  seated  in  the  thymus  gland,  lym- 
phatic glands,  pleura,  lungs  or  the  fibrous  tissues  of  the  mediasti- 
num itself.  Primary  carcinomata  may  originate  in  the  bronchi, 
lungs,  tesophagus  or  thymus  glands.  Secondary  malignant  growtlis 
generally  arise  in  the  lymphatic  glands. 

Symptoms.— Early  symptoms  of  mediastinal  tumor  are  nega- 
tive. In  some  instances  the  tumor  remains  latent.  When  symp- 
toms are  present  they  make  their  appearance  gradually  and  inva- 
riably point  to  pressure  as  the  cause.  Substemal  pain  is  more  or 
less  constant.  It  is  often  accompanied  by  a  sense  of  oppression  and 
is  usually  situated  in  the  upper  sternal  region,  but  radiates  iateraUy 
and  even  down  the  arms.  This  is  due  to  pressure  upon  the  bron- 
chial plexus.    Dysphagia  and  dyspnoea  are  both  present  in  var}'ing 
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d^rees  of  intensity.  In  some  instances  there  are  asthmatic  attacks, 
Some  observers  mention  excessive  dyspnoea  and  rarity  of  dyspha- 
gia. The  symptoms  obviously  vary  according  as  to  whether  the 
pressure  is  upon  the  trachea,  bronchi  or  cesophagus. 

Cough  is  also  a  symptom.  It  may  be  paroxysmal  and  metallic 
in  character.  There  may  also  be  aphonia  and  hoarseness.  If  there  is 
rmphcation  of  the  sympathetic  nerve  or  vagus  the  rate  of  the  pulse 
may  undergo  change,  being  either  accelerated  or  diminished  in  fre- 
quency. Implication  of  the  sympathetic  may  also  cause  inequalities 
of  the  pupil  and  local  hyperemia.  In  some  instances  there  may  t>e 
spasms  of  tlie  diaphragm  from  pressure  on  the  phrenic  nerve.  If 
pressure  falls  upon  the  subclavian  vein  or  superior  vena  cava  there 
is  c)*%nosis  and  oedema  of  tlie  parts  for  which  these  vessels  act  as 
\'cnous  channels.  The  inferior  vena  cava  may  also  be  compressed, 
but  less  frequently.  Other  symptoms  are  expectoration  which  may 
be  either  prunc-juice  or  fetid,  haemoptysis  and  occasionally  there  is 
fever.  There  may  also  be  implication  of  the  pleura.  In  addition 
there  \\i\\  develop  sooner  or  later  emaciation,  antemia  and  cachexia. 
In  the  writer's  experience  pressure  symptoms  may  be  very  marked 
long  before  the  development  of  cachexia. 

The  variability  of  the  above  symptoms  obviously  depends  upon 
the  site  of  the  tumor  and  its  situation.  The  following  classifica- 
tion of  Pepper  and  Stengel  as  to  the  latter  serves  as  a  useful  guide, 
hut  in  many  instances  the  dividing  line  cannot  be  drawn  : 

I,  H'htft  tht'  tttmoru sitnattdin  the  anterior  mediastinum^  the  syrnp- 
l\'^ms¥iing  m^rf  frtfminatt  than  the physieal signs :  Here  the  symptoms 
point  chiefly  to  pressure  on  the  vena  cava,  subclavian  and  right  and 
\t\\  Mtnominale  veins.  There  may  be  thrombosis  due  to  pressure  on 
tliv  )»clding  walb  of  the  vein,  distortion  of  the  veins  of  the  upper 
l^Slrfmllir»»  head,  neck  and  upi>cr  part  of  the  chest ;  oudema  and 
lIvUHt)*  «»ud  coldness  arc  also  present,  and  the  superficial  veins  be- 
<HHtU'  di!*tortrd  and  tortuous.  There  is  pressure  on  the  arteries 
^ItMui;  hvi-qu<ilily  of  the  pulse  at  the  wrist,  on  the  inferior  laryn* 
g^l  IWfVV  VAtmini;  ht^rscness  and  aphonia  and  on  the  sympathetic 
rctvUting  in  ininpuOity  of  the  pupils.  As  the  tumor  increases  in  size 
It  m^y  (Mf»^  upiMi  the  air- passages  and  cause  dyspncea.  The  tem- 
IKSMlurv  nwy  tn?  normal  or  subnormal.  Cachexia  in  this  variety  is 
usually  not  »o  mfirkcd. 
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Phvsical  Signs. — Inspection  may  show  the  sternum  pushed  for- 
ward and  occasionally  eroded.  Palpaiion,  vocal  fremitus,  negative, 
increased  or  diminished.  Pulsation  is  rare,  if  present  it  lacks  the 
diastolic  shock  of  aneurysm.  Percussion  may  show  an  abnormal 
area  of  dulness.  Auscuitation  may  be  negative  or  transmitted  re- 
spirator}'  and  cardiac  sounds  may  be  audible.  Occasionally  a  dias- 
tolic bruit  may  be  heard  due  to  pressure  on  the  aorta  or  pulmonary 
arter>\ 

II,  When  the  tumor  is  situated  in  the  middle  and  posteriar portiom 
of  the  mediastinum,  in  proximity  to  the  bronehi,  wsophag'us,  aorta  and 
nenrs,  and  the  physical  signs  are  not  prominent :  The  prevailing 
symptoms  are  dyspnoea  with  v^xy  difficult  inspiratory  effort,  pres- 
sure on  the  vena  cava  with  resulting  ctdemaof  the  abdominal  walls 
and  lower  extremities,  the  peculiar  paroxysmal  cough,  metallic, 
loud,  sometimes  constant  and  hacking  due  to  pressure  on  the  pul- 
monary plexus,  with  muco-puru!ent  or  blood  streaked  expectora- 
tion. Dysphagia  is  prominent  in  this  group  and  may  be  an  early 
and  in  some  cases  the  only  symptom.  On  the  other  hand  it  may 
be  absent.  Vomiting,  palpitation,  irregularity  of  the  heart,  syncope 
from  pressure  upon  the  pneumogastric,  effusion  into  the  pleura  and 
oedema  of  the  upper  part  of  the  abdomen  may  also  be  present.  The 
temperature  may  be  moderately  elevated,  subnormal  or  there  may 
be  high  i^v^r.  Cachexia  is  as  a  rule  a  marked  symptom  in  this 
group.     The  physical  signs  are  of  little  significance. 

III.  When  the  tumor  originatts  tn  the  pleura  or  lungs :  In  either 
instances  both  structures  become  involved,  accompanied  by  similar 
symptoms^  but  the  pleura  is  the  most  frequent  seat  of  lesion. 

The  first  sj'mptom  in  this  group  is  pleurisy,  and  the  disease  may 
even  be  so  diagnosed  at  first.  There  is  sharp  pain,  cough,  difficult 
respiration  and  effusion  which  point  decidedly  to  pleural  inflamma- 
tion. Instead  of  running  the  usual  course  and  finally  decreasing 
in  severity,  the  symptoms  increase  in  intensity,  especially  the  pain 
which  extends  along  the  intercostal  nerves  to  the  neck  and  arms. 
The  cough  also  remains,  and  the  expectoration  may  become  bloody 
and  on  examination  show  traces  of  the  morbid  growth.  Emacia- 
tion is  rapid  and  cache.xia  pronounced.  Secondary  growths  may 
appear  in  the  lungs. 

Paracentesis  is   likely  to  show  a  bloody  or  slightly  chyliform 
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fluid  due  to  the  presence  of  fatty  matter*  The  latter  is  found  when 
sarcoma  or  cancer  is  present;  Another  aid  to  the  diagnosis  is  the 
unsatisfactory'  relief  to  the  dyspncea  and  the  unusual  resistance  to 
the  trocan  Frankel  speaks  of  the  value  in  diagnosis  of  certain 
swollen  cells  of  an  endothelial  type  which  becomes  detached  and 
transformed  in  cases  of  malignant  pleuritic  disease.* 

Diagnoeis^ — ^The  striking  similarity  of  the  symptoms  except  in 
Pepper's  third  group  to  those  of  aneurj'sm  of  the  arch  of  the  aorta 
IS  suggestive.  When  aneurysm  is  attended  with  the  characteristic 
physical  signs  the  diagnosis  is  without  diflFiculty,  but  in  those 
cases  where  pressure  symptoms  are  present  and  the  physical  signs 
negative^  the  diagnosis  in  the  earlier  periods  of  the  lesion  is  often 
impossible,  and  it  is  only  by  the  subsequent  developments  that  it 
can  be  recognized.  In  the  instance  of  a  malignant  tumor,  emada- 
tion  and  cachexia  sooner  or  later  appear;  if  there  is  ajtcur>'sm, 
cachexia  is  absent,  the  patient's  general  condition  remains  fair  and 
the  disease  runs  a  longer  course. 

X-Rav  Diagnosis,  see  Part  VIL 

Prognosis. — ^Death  usually  ensues  in  from  sbc  to  eighteen 
months. 

Treatment.^This  is  simply  palliative.    Sustain  the  strength  and 

administer  anodynes.  Arsenic  may  be  of  service  and  is  about  the 
only  remedy  for  which  any  claim  is  made,  especially  if  the  growth 
is  sarcomatous. 

Other  morbid  conditions  of  the  mediastinum  of  more  or  less 
rarity  are  haemorrhage  into  the  mediastinal  tissues  which  may  arise 
from  rupture  of  an  aneurysm  or  trauma,  emphysema  from  trauma, 
occurring  in  whooping-cough  and  tracheotomy,  etc.,  suppuration 
and  enlargement  of  the  thymus  gland.  The  latter  when  associated 
with  tumor  or  abscess  of  the  mediastinal  tissues  are  not  distinguish- 
able from  the  same. 

*  *^y-iem  of  Medicine,  James  Tyson,  Philadelphia,  1898. 
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DISEASES  OP  THE  DIAPHBAGM. 

The  diaphragm  may  be  affected  mechanically  by  morbid  condi- 
tions in  adjacent  structures,  or  it  may  be  the  seat  of  functional  dis- 
turbances or  organic  disease.  These  conditions  may  be  summar- 
ized as  follows  : 

I.  Disorders  from  Mechanical  Interference. — Hindrance  to 
the  action  of  the  diaphragm  may  arise  in  various  thoracic  and  ab- 
dominal diseases.  The  whole  structure  may  suffer  or  only  a  part. 
It  may  be  displaced  upwards  or  downwards.  The  principal  diseases 
of  the  chest  in  which  this  condition  may  occur  are  pleurisy  with 
effusion,  pneumothorax,  emphysema,  tumors,  large  pericardial  effu- 
sions and  excessive  hypertrophy  of  the  heart.  The  diseases  of  the 
abdomen  which  are  also  attended  with  this  condition  are  distention 
of  the  stomach,  tympanites,  peritonitis,  pregnancy,  large  fcecal 
accumulations  and  tumors,  especially  those  of  the  liver,  ovaries, 
spleen  and  kidneys.  The  clinical  phenomena  which  result  from 
these  obstructive  influences  are  at  once  manifested  by  the  changes 
in  respiration ^  which  become  rapid,  labored  and  supcrficiaL  Fre- 
quently there  is  retraction  of  the  lower  portion  of  the  chest  wall 
during  inspiration,  due  to  the  action  of  the  diaphragm.  The  pa- 
tient suffers  from  oppression  and  inability  to  take  a  free  breath. 
He  may  also  complain  of  dragging  pain  which  is  referred  to  the  re- 
gion of  the  ensiform  cartilage.    Coughing  is  difficult  or  impossible. 

H,  Paralysis.^ — This  may  occur  from  mechanical  causes,  such 
as  the  pressure  on  the  origin  of  the  phrenic  nerve  by  tumors,  the 
effect  of  toxaemia,,  such  as  diphtheria  and  lead  poisoning,  from 
haemorrhages  into  the  cord,  injuries  and  acute  ascending  paralysis. 
The  extent  of  the  paralysis  depends  upon  the  degree  of  interference 
which  the  phrenic  nerves  sustain.  When  the  upper  j>art  of  the 
cord  is  paralyzed  either  through  injury  or  disease,  there  is  total 
paralysis  of  the  diaphragm,  when  both  phrenic  nerves  are  cut  or 
suffer  interference  from  pressure  or  otherwise,  total  paralysis  also 
results.  If  one  phrenic  nerve  is  affected,  only  one-half  of  the  dia- 
phragm is  paralyzed. 
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The  symptoms  necessarily  vary  according  to  the  extent  of  inter- 
ference. The  early  symptoms  are  dyspnoea  and  a  sensation  as  if 
breathing  was  impossible.  The  respirations  are  in  consequence 
rapid,  superficial  and  the  respiratory  movements  are  confined  to  the 
upper  part  of  the  chest.  An  important  and  diagnostic  phenomenon 
is  the  reverse  movements  of  the  epigastrium  and  hypochondrium. 
Instead  of  bulging  during  inspiration  both  regions  recede  and  the 
abdominal  viscera  in  consequence  is  not  forced  downwards. 

Functions  which  call  for  descent  of  the  diaphragm  suffer  inter- 
ference. Sneezing,  vomiting,  urination  and  defecation  are  difficult 
Coughing  likewise  fails  to  be  effectual  and  in  consequence  sputum 
is  retained.  The  lower  portion  of  the  lungs  becomes  hyperaemic, 
bronchial  secretions,  not  being  expelled,  accumulate,  the  air-vessels 
become  filled,  atelectasis  and  pulmonary  cedema  develop  and  the 
patient  gradually  succumbs. 

The  rate  of  development  of  these  symptoms  varies  according  as 
to  whether  the  onset  of  the  paralysis  is  rapid  or  gradual.  Paralysis 
of  quick  development  if  total  is  speedily  followed  by  death.  In 
fact,  except  in  occasional  cases  arising  from  diphtheria,  death  is  the 
usual  outcome. 

The  diagnosis  of  paralysis  of  the  diapliragm  can  be  made  by  the 
character  of  the  respiration  and  retraction  during  inspiration  as 
described. 

Treatment  is  frequently  without  much  eftect.  Artificial  respira- 
tion and  oxygen  inhalation  should  at  once  be  instituted,  strychnine 
hypodermically  and  alcoholic  stimulants  should  be  administered. 
If  the  paralysis  is  unilateral  the  patient  should  be  instructed  to  He 
upon  the  healthy  side  in  order  to  assist  the  enfeebled  and  col- 
lapsed lung. 

m.  Spasm.— The  diaphragm  may  be  the  subject  of  clonic  or 
tonic  spasm.  This  condition  is  dependent  upon  organic  lesion  of  the 
nerve  centres  at  the  origin  of  the  phrenic  nerve,  direct  excitation  of 
the  diaphragm  or  of  the  phrenic  nerve  itself,  reflex  irritation  and 
h>*^teria. 

The  most  frequent  manifestation  of  clonic  spasm  is  hiccough. 
This  is  due  to  the  sudden  descent  of  the  diaphragm  which  causes 
the  air  to  rush  into  the  open  epiglottis.  Cough  may  sometinies  be 
due  to  clonic  spasm.  Tonic  spasm  may  arise  from  strychnine  poi- 
soning and  rabies. 
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A  form  of  asthmatic  paroxysm  is  also  mentioned  by  some  writers 
as  arising  from  this  condition.  In  this  variety  expirations  are  most 
difficult  and  greatly  prolonged,  while  inspirations  are  short.  The 
lungs  are  distended,  the  patient  suffers  intensely  and  asphyxiation 
may  seem  imminent.  Tonic  spasm  is  often  attended  with  severe 
pain  and  a  sense  of  constriction  in  the  region  of  the  diaphragm 
which  may  be  paroxysmal.  If  the  spasm  continues  and  the  dia- 
phragm remains  fixed,  the  patient  soon  dies  from  asphyxiation. 

The  treatment  varies  according  to  the  cause,  and  is  generally  un- 
satisfactory. In  the  milder  forms,  especially  those  of  a  nervous  or 
hysterical  nature,  sometimes  a  sudden  reflex  irritation  will  afibrd  im- 
mediate relief,  as,  for  example,  irritating  the  nose  so  as  to  induce 
sneezing.  Drinking  cold  water,  faradism  over  the  region  of  the 
diaphragm  and  hypochondrium  will  occasionally  relieve.  When 
the  cause  is  gastric  irritation,  lavage  will  prove  effective. 

In  hysteria  apomorphia  gr.  ^  hypodermically  has  proved  suc- 
cessful by  producing  emesis.  In  severe  forms  morphia  sulphate 
hypodermically  and  inhalations  of  chloroform  and  amyl  nitrite  are 
sometimes  necessary. 

Other  remedies  are  agaricus,  cistus,  cicuta,  coccus,  cuprum,  hyos- 
cyamus,  ignatia,  kali  brom.,  laurocerasus,  moschus,  nux  vomica, 
stramonium  and  veratrum  album. 

IV.  Inflammation. — The  serous  covering  of  the  diaphragm, 
both  pleural  and  peritoneal,  may  be  the  seat  of  acute  inflammation. 
In  the  case  of  pleural  inflammation  there  arises  the  condition  known 
as  diaphragmatic  pleurisy,  which  has  been  discussed  under  the  gen- 
eral subject  of  pleurisy.  In  peritonitis  the  peritoneal  covering  of  the 
diaphragm  may  become  involved  as  a  part  of  the  general  process. 

Inflammation  of  the  diaphragm  may  also  occur  from  traumatism, 
sepsis  and  occasionally  from  causes  which  cannot  be  clearly  deter- 
mined. 

Chronic  inflammation  may  occur  either  from  extension  of  in- 
flammation from  neighboring  organs  or  from  the  effect  of  local  irri- 
tation. It  may  ultimately  result  in  fibroid  changes  in  the  muscu- 
lar tissues. 

The  symptoms  of  chronic  inflammation  are  usually  ill-defined 
and  difficult  to  determine.  There  is  generally  loss  of  the  normal 
free  movements  of  the  diaphragm  and  the  presence  of  morbid  con- 
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able  to  cause  such  change.     The  m\ 
IS  renders  positive  diagnosis  impossibli 
leumatism. — In  common  with  other 
m  may  be  the  seat  of  rheumatism.     TI 
by  pain  referrable  to  the  region  of  tl 
,  aggravated  by  breathing,  espedally  wW 
n  and  relieved  by  rest.     Respirations 
All  functions  calling  for  action  of 
pam. 

VI.  Morbid  Growths  and  Iiifectioiis. — ' 
be  the  seat  of  benign  and  malignant  neoplasm- 
In  the  instance  of  the  latter  the  disease  arise -- 
adjacent  structures. 

The  diaphragm  may  also  be  attacked  by  the  T  i  I 
trichina  spiralis^  the  echinococcus  and  the  cystii- 
nition  of  these  conditions  is  mostly  confined  to  i> 
ination. 
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OLUBBIKG  OF  THE  FINGERS. 

SvNOXYM. — Hippocratic  Deformity  of  the  Fingers. 

This  singular  and  as  yet  unexplained  phenomenon  was  known  to 
the  ancients,  but  seems  to  have  been  forgotten  until  attention  was 
directed  to  it  by  Trousseau,  Clubbing  of  the  fingers  is  an  affection 
in  which  the  terminal  phalanges  become  bulbous  and  flattened  lat- 
erally so  as  to  present  a  spatula-like  appearance^  the  naiis  curving 
over  the  ends  of  the  fingers  towards  the  palmar  surface.  The  parts 
involved  are  the  finger  pads  and  tissues  about  the  nail.     The  bone 


Fig.  56.— Clyb  fingers  in  a  case  of  pulraonar)-  tuberculosis. 

and  periosteum  remain  entirely  free  from  change.     The  fingers  are 
livid,  but  dusky,  when  there  is  cyanosis. 

Microscopic  examination  has  not  revealed  the  nature  of  the 
changes.  The  condition  usually  comes  on  very  gradually  without 
attracting  the  attention  of  the  patient,  but  sometimes  may  develop 
rapidly.  The  thumb  and  index  finger  appear  to  be  first  affected 
and  after  these  the  other  fingers.  Sometimes  the  little  finger 
escapes.  Sometimes  again  all  the  fingers  become  involved  simul- 
taneously.    Usually  both  hands  are  attacked,  although  occasion- 
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ally  one  alone  may  show  these  changes.     In  rare  instances  the  toes 
are  also  involved. 

The  diseases  with  which  clubbing  of  the  fingers  occurs  are 
chronic  pulmonary  tuberculosis,  empyema,  asthma,  emphysema, 
bronchiectasis,  abscess  of  the  lung  and  congenital  heart  disease.  It 
is  also  found  in  amyloid  disease  with  suppurative  processes  without 
pulmonary  lesions  and  in  rare  instances  in  health.  Its  cause  is  un- 
known. According  to  Buhl  it  is  due  to  fibrous  thickening  of  the 
rete-mucosum. 
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This  rare  afTection  was  recognized  by  Bamberger  in  1889  and 
Marie  in  i8go  independently.  It  was  named  by  the  latter  osteo- 
arthropathic  hypcrtrophantc  on  pneumiquc. 

It  consists  of  a  multiple  osteitis  which  chiefly  affects  the  terminal 
phalanges  of  the  hands,  feet  and  extremities  of  the  long  bones  of 
the  limbsj  especially  the  lower  two-thirds  and  neighboring  joints. 
The  result  of  these  changes  is  enlargement  of  the  parts  of  the  bones 
involved.  The  nails  are  large  and  curved  over  the  finger  ends 
"  like  a  parrot's  beak."  The  enlargement  at  the  end  of  the  fingers 
have  caused  them  to  be  likened  to  drum  sticks.  The  joints  may 
creak  or  grate  on  motion.  The  elbows  and  knees  may  all  be  simi- 
larly affected.  The  toes  may  also  be  affected  like  the  fingers.  The 
rarity  of  the  disease  is  shown  by  the  fact  that  Thayer  in  1896  col- 
lected only  fifty-five  cases,  and  in  1892  Newlon  and  Mercelis*  re- 
ported a  case  which  they  stated  was  only  the  eighth  on  record  in 
this  country. 

The  ^-etiology  is  undetermined.  The  thoracic  diseases  with  which 
it  may  be  associated  are  chronic  tuberculosis,  chronic  pleurisy  and 
emphysema.  It  may  also  occur  with  syphilis,  neoplasms  and 
stomach  diseases.  Its  association  with  club  fingers  was  observed 
in  seven  of  Thayer's  cases.  Messalongo  andThayerf  maintain  that 
the  pulmonary  element  is  not  essential.  Thayer  found  it  absent  in 
twelve  of  his  fifty-five  cases.     From  this  it  may  be  concluded  that 

♦  A  ct&e  of  Pulmonary  Osteo^ Arthropathy,  R.  C.Newton,  M.D.,and  Elizabeth  Mer- 
celis,  MIX,  Internationiil  Clinics,  Ilth  Series,  vol.  iv,,  I902, 

t  Hypertrophic  Palmonary  O^teo-Arttiropathy  and  Acrdmegaly,  William  S.  Thayer, 
M.D.y  N.  V.  Medical  Journal,  January  II,  1896. 
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the  pulmonary  factor  simply  predominates,  and  that  it  is  absent  in 
nearly  one-quarter  of  all  recorded  cases. 

The  pathology  is  also  unknown.  The  affected  bones  are  en- 
larged, rarified  and  show  indications  of  inflammation.  The  synovial 
membrane  is  thickened  and  the  cartilage  eroded.  The  disease  has 
been  compared  to  amyloid  degeneration.  Marie  suggests  that 
toxines  from  pulmonary  disease  excite  an  irritant  effect  upon  the 
bony  and  articular  structures.  Thorburn  regards  the  process  as  a 
form  of  benign  tuberculosis.  Whatever  may  be  the  essential  nature 
of  the  pathological  changes,  it  is  certain  that  chronic  toxic  condi- 
tions of  some  kind  are  always  present. 

The  disease  is  most  insidious  in  its  course.  It  may  appear  at  any 
period  of  life  and  frequently  is  accompanied  by  pain  of  a  rheumatic 
character. 

The  diagnosis  is  usually  easy.  The  only  condition  with  which  it 
might  be  confused  is  acromegaly,  but  osteo-arthropathy  does  not 
attack  the  face  which  is  the  case  notably  with  acromegaly.  Again 
in  acromegaly  the  fingers  and  toes  are  uniformly  enlarged,  likewise 
the  wrists  and  ankle  joints,  and  the  soft  parts  of  the  joints  are  not 
affected. 

The  course  of  the  disease  is  protracted.  In  some  instances  it 
may  progress  slowly  to  a  certain  point  and  there  remain  without 
further  change. 

Treatment  is  negative.  Demons  and  Bcraud  have  used  subcuta- 
neous injection  of  extract  of  sheep's  lung  for  which  they  claimed 
improvement.  * 


*  Nervous  and  Mental  Diseases,  Archibald  Church,  M.D.,  and  Frederick  Petersen, 
M.D.,  4th  Ed.,  Philadelphia,  1902. 
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ROENTGEN  OR  X-RAY  IN  THE  DIAGNOSIS  AND  THERA 
PEUTICS  OF  DISEASES  OF  THE  CHEST. 

Bv  William  H.  Dieffenbach,  M.D. 

ElecLro-thcrapeutist  to  the  Flower  aad  Hahnemann  Hospitals,  New  York, 

The  discovery  of  the  X-ray  by  VVilhelm  Conrad  Roentgen,  in 
1S95,  gave  to  the  medical  profession  an  additional  means  of  preci- 
sion in  diagnosis  in  diseases  of  the  chest,  the  value  of  which  is  now 
being  slowly  but  surely  determined  and  applied.  It  will  be  our 
purpose  to  treat  of  only  such  methods  as  have  been  thoroughly 
tested  and  are  of  proved  efficiency. 

An  X-ray  suitable  for  examinations  of  the  thorax  can  be  secured 
through  the  use  of  a  large  Ruhmkorffcoil  of  from  sixteen-  to  twenty- 
spark  capacity  with  the  Wehnelt  or  electrolytic  interrupter^  or  a 
large  modern  static  machine,  which  is  employed  to  energize  a  six- 
inch  or  eight- in cli  Crooke  s  tube.  The  relative  merits  of  these  two 
methods  have  been  determined  in  favor  of  the  coil,  more  especially 
for  skiagraphic  purposes,  although  a  sufficiently  powerful  static 
machine  in  the  hands  of  one  thoroughly  familiar  with  its  workings 
can  be  made  to  produce  good  results.  The  scope  of  this  work 
precludes  delving  into  the  physics  of  the  X-ray,  or  the  construction 
of  the  apparatus  used  for  its  generation.  We  will  merely  mention 
and  explain  a  few  terms  which  will  occur  from  time  to  time,  so  as 
to  make  the  text  more  readily  understood. 

As,  up  to  the  present  time,  the  various  skiameters  have  not  been 
generally  introduced,  we  will  continue  to  make  use  of  the  old  terms» 
/o7if,  Wdv////;// and  /n^/t,  in  speaking  of  the  vacuum  of  tubes  employed 
and  their  respective  penetrability  of  substances.  A  low  tube  (also 
called  a  soft  tube)  shows  the  bones  of  the  hand  dark  in  shadow, 
and  expends  its  action  in  the  superficial  tissues.  A  high  tube  (also 
called  a  hard  tube)  shows  the  bones  of  the  hand  grayish  or  white 
in  shadow,  and  while  affecting  superficial  tissue  sorpewhat,  has  more 
penetrating  power  than  the  low  tube,  and  is  therefore  employed  pre- 
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ferably  for  fluoroscopic  or  skiagraphic  purposes.  A  medium  tube 
is  one  showing  a  dark,  grayish  shadow  of  the  bones  of  the  hand, 
and  Its  action  lies  between  that  of  the  low  and  high  tubes,  depend- 
ing on  the  tendency  of  the  vacuum.  These  terms  are  somewhat 
arbitrary,  as  the  vacuum  and  the  tubes  undergo  frequent  change^ 
and  the  designation  of  the  tube  must  change  accordingly.  Testing 
is  required  to  determine  the  status  of  a  tube  at  the  time  of  its  em- 


ViVt,  57.  —  Flower  Hospiul  skiameter. 


ployraent.  In  order  to  obviate  dermatitis  of  the  hands  of  the  op- 
erator, we  have  constructed  a  make-shift  skiameter  at  tlie  Flower 
Hospital,  as  depicted  in  Fig.  57,  for  use  in  testing-tubes.  This  con- 
sists of  the  articulated  hand,  wrist  and  forearm  of  the  skeleton  at- 
tached to  a  suitable  stand,  and  it  admirably  suits  the  puq:)ose  for 
which  it  is  intended  ;  it  can  easily  be  handled  and  readily  deter- 
mines  the   relative   vacuum   of  the  tubes.      Benoist's   skiameter. 
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made  of  various  thicknesses  of  aluminum,  and  the  Walter  skiam- 
eter are  employed  by  some  operators.  Dr.  J.  T.  Pitkin,  of  Buffalo, 
New  York,  at  the  meeting  of  the  American  Roentgen  Ray  Society, 
at  Philadelphia^  December.  [903,  mentioned  a  new  test  for  deter- 
mining the  vacuum  of  tubes.      We  quote  : 

''In  regard  to  the  relation  of  the  different  tubes  and  the  degree 
of  penetration  of  the  rays  they  are  capable  of  furnishing,  valuable 
information  can  be  obtained  by  a  study  of  the  color  markings  upon 
the  cavity*  of  the  cathode  cup.  When  the  circular  spot  is  large,  light 
blue  and  transparent,  with  a  play  of  colors  at  the  outer  border,  the 
tube  is  of  a  high  variety.  In  medium  tubes,  instead  of  the  light 
blue  centre,  it  will  be  of  a  dark  shade  of  blue,  less  transparent  and 
smaller  in  size.  In  the  softer,  or  lower  varieties  of  tubes,  I  find 
either  that  the  central  spot  is  of  a  golden  hue  or  a  v^ery  minute, 
dark,  central  spot,  having  a  red  border.  In  other  words,  the  size 
of  the  circular  central  spot  on  the  cathode  cup  increases  with  use 
and  with  the  degree  of  penetration  of  the  rays.  Thus,  by  inspec- 
tion of  the  catliode  cup  of  any  of  my  tubes,  I  can  tell  what  degree 
of  penetration  the  tube  will  render.  The  cathodal  spectrum,  or 
play  of  color,  extends  from  the  centre  outward  with  use,  the  size 
being  proportional  to  the  amount  of  service  that  a  given  tube  has 
seen." 

With  a  good  working  apparatus  and  a  correctly  gauged  tube, 
examinations  can  be  made  either  with  the  fluoroscope  or  screen,  or 
by  means  of  the  radiograph  or  skiagraph.  Although,  Von  Ruck 
and  others  have  denied  the  value  of  the  X-ray  as  an  important  aid 
in  diagnosis  in  pulmonar}^  diseases,  their  information,  based  on 
early  experiments  with  inefficient  apparatus,  has  now  been  proven 
faulty. 

Before  undertaking  the  examination  of  patients  for  thoracic  diag- 
nosis by  means  of  the  X-rays,  it  is  essentia!  to  study  carefully  the 
normal  thorax  by  means  of  the  fluoroscope  or  screen  and  to  examine 
a  large  number  of  radiographs  or  skiagraphs  in  order  to  become 
familiar  with  normal  conditions  and  deviations  from  the  normal. 
An  excellent  skiagram  (Fig.  58)  will  familiarize  the  reader  with  the 
average  appearance  of  the  normal  thorax.  Changes  in  outline  of 
the  heart,  aorta,  lungs  and  other  structures,  indicate  some  ab- 
normal condition.     In  fluoroscopic  or  screen  examinations,  the  pa- 
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tient  bares  the  upper  portion  of  the  body  and  is  placed  from  six 
inches  to  twelve  inches  from  the  tube  ;  the  screen  or  fluoroscope 
being  applied  close  to  the  skin,  the  centre  of  the  cathode  target 
being  directed  over  the  region  to  be  examined.  The  cathode  target 
should  be  changed  as  the  fluoroscope  or  screen  ascends  or  descends, 
as  the  best  penetration  is  obtained  in  line  with  the  cathode  target. 
But  few  minutes  are  required  for  careful  examination,  the  anterior 
and  posterior  thorax  should  be  thoroughly  mapped  out,  particular 
attention  being  paid  to  the  movements  of  the  diaphragm.  The 
screen  or  fluoroscope  employed  is  either  the  barium  platinum  cya^ 
hide  or  the  pure  tungstate  of  calcium,  The  tube  for  these  exami- 
nations should  be  a  tested  one  of  high  vacuum. 

In  examinations  of  the  heart  it  is  well  to  have  the  respiratory 
movements  checked  at  diflferent  times  by  requesting  the  patient  to 
cease  breathing  at  stated  intervals.  For  securing  permanent  rec- 
ords of  the  condition  of  the  thoracic  contents  the  skiagraph  is  es- 
sential. This  branch  of  work  requires  special  skill  and  attention  to 
detail  and  is  acquired  only  after  some  experience,  With  the  pres- 
ent perfected  apparatus  the  chest  can  be  skiagraphed  in  from  one  to 
thirty  seconds  by  means  of  the  coil,  and  from  three  to  eight  min- 
utes with  a  large  static  apparatus.  The  coil,  therefore,  is  preferable, 
as  rapid  exposures  are  necessary  in  order  to  prevent  interference 
with  the  image  through  constant  respiratory  action. 

To  secure  a  skiagram  the  apparatus,  including  the  tube,  is  care- 
fully tested,  the  patient  is  placed  in  a  recumbent  position  with  arms 
extended  over  the  head,  a  suitable  table  being  employed,  a  special 
extra  rapid  X-ray  sensitive  plate,  size  fourteen  inches  by  seventeen 
inches  or  eleven  inches  by  fourteen  inches,  is  placed  in  the  plate- 
holder,  below  the  parts  to  be  skiagraphed.  In  important  cases  it  is 
always  ad\^isable  to  make  two  exposures,  or  to  secure  an  anterior 
and  a  posterior  skiagram.  The  length  of  the  exposure  depends 
on  the  character  of  the  tube  and  apparatus  and  the  depth  of  tissue 
to  be  penetrated  ;  the  more  corpulent  the  patient  the  longer  the  ex- 
posure. Plates  after  exposure  should  be  carefully  marked  with  a 
case  number,  date,  subject,  etc.,  and  developed  and  fi.xed  iigc  artiSf 
as  promptly  as  possible.  If  required,  prints  can  subsequently  be 
made  from  the  finished  plates,  or  the  latter  alone  may  serve  as  per- 
manent records  of  the  case.     These  radiographs  can  be  secured 
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from  time  to  time  and  the  progress  of  the  case  noted  and  perma- 
nent records  so  marked.  In  tuberculosis,  for  example,  the  clearing 
up  of-  a  former  hazy  zone  predicts  a  favorable  prognosis,  showing 
as  it  does  resolution  of  tissue  to  normal  conditions ;  on  the  other 
hand,  increase  of  the  shadows  show  increased  consolidation  with 
modification  of  the  prognosis. 

PLUOROSOOPIO  (RADIOSOOPIO)  AND  RADIOGRAPfflO 
APPEARANCE  OP  THE  THORAX. 

If  we  examine  a  normal  thorax  (Fig.  58)  we  will  note  a  central 
opacity  on  both  sides  of  which  the  lattice  work  produced  by  the 
ribs  will  be  seen,  between  which  are  the  clear  or  diaphanous  spaces  ; 
the  central  opacity  is  caused  by  the  vertebral  column,  the  sternum, 
the  large  blood-vessels  and  the  heart ;  the  shadows  of  the  latter  are 
noted  sometimes  to  the  right,  but  generally  to  the  left  of  the  me- 
dian line,  and  in  close  contact  with  the  diaphragm  ;  then,  by  placing 
the  hands  of  the  patient  over  the  head,  the  scapula  is  rotated  out- 
ward and  the  lung  space  in  the  respective  regions  appears  clear. 
By  means  of  the  fluoroscope  the  heart-beat  can  be  distinctly  noted 
with  the  movement  of  the  organ  against  the  thoracic  walls.  The 
motion  of  the  diaphragm  can  also  be  closely  studied.  This  is  an 
important  point,  the  so-called  Williams  Sigfi  (limited  excursion  of 
the  diaphragm),  which  is  now  recognized  as  an  early  sign  of  in- 
volvement of  the  lungs.  Some  authors  even  claim  to  bo  able  to 
diagnose  a  pre-tubercular  condition  with  this  sign.  The  diaphragm 
can  be  best  studied  by  placing  the  fluoroscope  or  screen  at  the 
back  of  the  patient  abeut  the  sixth  or  eighth  dorsal  space,  employ- 
ing a  high  vacuum-tube.  In  health,  with  normal  respiration,  the 
diaphragm  moves  one-half  to  three-quarters  of  an  inch  on  cither 
side ;  in  forced  respiration  the  right  leaflet  of  the  diaphragm  moves 
two  and  three-quarters  inches,  the  left  leaflet  two  and  a  half  inches. 
These  figures  are  an  average  ascertained  through  the  study  of  a 
number  of  normal  chests.  The  right  leaflet  in  nearly  all  cases 
shows  fully  one-quarter  of  an  inch  more  mobility  than  the  left. 

Williams  (Roentgen  Ray  in  Medicine  and  Surgery,  igo2)  was, 
we  believe,  the  first  to  emphasize  the  fact  that  in  incipient  tubercu- 
losis of  the  lung  one  of  the  first  signs  noted  was  lack  of  excursion 
of  the  diaphragm  of  the  side  affected.     This  has  now  been  verified 
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so  frequently,  and  is  so  valuable  a  diagnostic  point,  that  Williams' 
Sign  should  be  looked  for  in  all  cases  of  persistent  cough,  and  an 
early,  tentative  diagnosis  of  tubercular  invasion  will  be  warranted  if 
this  sign  is  present  and  the  symptoins  of  other  lesions  are  eliminated. 

Ill  consolidation,  the  fluoroscope  will  be  found  much  more  reli- 
able than  the  most  expert  percussion,  especially  where  the  lesion  is 
disseminated.  In  several  cases  where  the  apices  were  affected  the 
author  mapped  out  the  affected  area  by  percussion  and  ausculation, 
and  a  fluoroscopic  examination  invariably  showed  a  larger  area  of 
involvement  than  could  be  obtained  by  the  usual  old  physical  signs, 
A  central  pneumonia  can  be  readily  diagnosed  by  means  of  fluoro- 
scopic examinations,  and  questionable  cases  can  be  verified  by  ra- 
diography. 

Having  become  familiar  with  the  normal  aspect  of  the  heart, 
blood-vessels  and  lungs,  it  will  be  merely  a  matter  of  experience  in 
diagnosing  abnormal  shadow^s  either  with  the  fluoroscope  or  screen, 
or  from  the  radiograph.  In  treating  of  the  separate  diseases,  this 
point  will  be  thoroughly  illustrated. 

The  exact  size  of  the  heart  can  be  marked  in  indelible  ink  on  the 
chest,  or  transferred  from  this  sketch  to  a  permanent  record,  or  a 
record  may  be  kept  by  means  of  a  skiagram.  The  progress  of  car- 
diac conditions  may  thus  be  accurately  noted  from  time  to  time. 
Calcareous  deposits  on  the  valves  have  been  skiagraphed  ;  arterio- 
sclerosis has  been  noted  in  the  coronary  arteries  and  atheromatous 
deposits  have  been  radiographed  in  the  aorta. 
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DISEASES  OF  THE  HEART. 

Dilated  or  hypertrophied  heart  can  be  readily  noted*  provided 
we  are  familiar  with  the  normal  appearance  of  the  organ  ;  both  con- 
ditions present  enlargement  of  the  shadow,  but  the  hypertrophy  can 
be  distinguished  by  the  rapidity  and  force  of  contraction  with  en- 
larged left  ventricle.  The  displacement  of  the  heart  is  downwar^ 
and  to  the  left. 

In  pericarditis  with  effusion  the  size  of  the  heart  is  increased,  b 
a  differentiation  between  this  condition  and  simple  enlargement  mu 
be  made  from  other  physical  signs.     A  radioscopic  examination, 
however,  shows   marked    impairment   in  the   cardiac   movements, 
which,  combined  with  the  greatly  increased  area,  is  fairly  conclusi 
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of  pericarditis,  if  the  history  of  the  case  corresponds.  The  general 
condition  of  the  cardiac  muscle  can  also  be  noted  in  many  cases, 
and  prognosis  can  be  made  with  more  certainty  with  the  aid  of  the 
Roentgen  Rays  than  without  it.  Therapeutically,  the  X-ray  has 
not  been  utilized  in  diseases  of  the  heart  and  aorta  to  our  knowledge. 
In  some  cases,  calcification  of  the  val\  es  of  the  heart  has  been 
observed. 

DISEASES  OF  THE  AORTA. 

The  outline  of  the  aorta  can  readily  be  ascertained  either  with 
the  fluoroscope  or  the  radiograph.  Atheromatous  placqites  have 
been  skiagraphed*  but  the  greatest  value  of  the  X-ray  has  been  found 
in  the  diagnosis  of  aneurysm.  The  accompanying  photo-engraving 
»of  a  skiagram  (Fig.  58)  shows  a  case  of  aneur^'sm  of  the  aorta  with 
marked  dilatation  of  the  heart,  and  gives  the  reader  a  fair  idea  how 
these  abnormal  shadows  are  pregnant  with  diagnostic  importance. 

Aneur>'sm  of  the  aorta  may  be  confounded  with  mediastinal  or 
other  thoracic  tumors,  but  the  well-rounded  appearance  of  the 
shadow  in  the  former  should  be  looked  for,  and,  if  in  doubt,  a  skia- 
gram should  be  secured. 

DISEASES  OF  THE  LUNGS. 
Pulmonary  Tuberculosis. — In  diseases  of  the  lung,  more 
especially  in  pulmonary  tuberculosis,  the  X-ray  has  been  found  of 
greatest  service.  Without  fear  of  contradiction,  it  may  be  decisively 
stated  that  pulmonary  tuberculosis  can  be  diagno.sed  earlier  by 
means  of  the  X-ray  than  by  any  agent  now  at  our  disposal.  Im- 
paired mobilit>'  of  the  diaphragm  (Williams'  Sign)  of  the  aflfected 
side,  and  the  haziness  of  the  alTected  tissue,  instead  of  the  clear  dia- 
phanous space,  speak  eloquently,  and  are  positive  indications  noted 
much  sooner  than  when,  through  breaking  down  of  tissue  and  puru- 
lent decomposition,  the  sputum  appears,  and  with  it  the  finding  of 
Koch's  bacillus.  Percussion  and  auscultation,  even  the  vaunted 
Kronig  method,  appear  much  later  than  the  fluoroscopic  or  skia- 
graphic  signs  ;  when  they  do  appear  the  disease  is  already  well  es- 
tablished. When  the  lung  is  primarily  attacked,  even  before 
marked  changes  in  temperature  are  noted,  the  diaphragm  will  be 
found  less  active  on  the  affected  side,  and  observation  from  time 
to  time  of  its  increasing  immobility  or  return  to  normal  mobility 

46 


if22     ROENTGEN  RAY  IN  DISEASES  OF  THE  CHEST. 


P 


will  assist  the  observer  in  rendering  judgment  as  to  improvement  or 
aggravation. 

In  pulmonary  tuberculosis  the  fluoroscopc  or  skiagram  shows 
a  grayish  or  mottled  appearance  of  the  parts  involved  (Figs.  60 
and  61).  In  quite  a  large  number  of  cases  it  appears  that  lesions 
exist  in  both  lungs,  although  one  side  is  usually  the  chief  suf- 
ferer. This  haziness  will,  if  consolidation  takes  place,  become  very 
dark,  but  if,  on  the  contrary,  improvement  takes  place,  a  normal, 
clear  or  diaphanous  space  will  be  noted.  Involvement  of  new  areas 
of  infection  can  be  noted,  and  consolidation,  if  on  the  increase,  can 
also  be  determined  and  the  prognosis  made  accordingly. 

Cavities  in  the  lung  can  be  clearly  seen.  The  fluoroscope  shows 
a  clear,  usually  rounded  or  but  slightly  irregular  space,  surrounded 
by  dark  spaces  of  consolidated  tissue,  as  illustrated  in  Fig.  62.  The 
area  of  the  cavity  appears  lighter  or  almost  white.  In  many  cases, 
if  the  cavity  contains  pus  or  other  exudates,  the  diagnosis  is  impos- 
sible, owing  to  the  fact  that  the  shadows  will  harmonize  more  or 
less  with  the  surrounding  consolidation.  Suspected  cases  of  pul- 
monary tuberculosis  are  examined  as  follows  : 

After  securing  a  detailed  histor>%  the  patient's  thorax  is  bared, 
and.  with  the  apparatus  in  flawless  condition,  the  cathodal  target  of 
the  tube  is  directed  to  the  apices  of  the  lungs  from  the  dorsal  as- 
pect. The  tube  should  be  about  six  inches  to  eight  inches  from 
the  patient,  and  examination  should  be  in  a  dark  room,  or  a  room 
with  black  shades,  so  as  to  secure  a  clear  shadow.  The  vacuum  of 
the  tube  must  be  medium  to  high  in  order  to  secure  penetration. 
Another  advantage  of  using  higher  vacuum-tubes  is  that  dermatitis 
is  less  frequent  than  with  low  tubes.  The  screen  or  fluoroscope  is 
placed  close  to  the  skin,  and  the  hand  manipulating  the  same 
should  be  properly  protected^  either  with  tin-foil  lined  gloves  or 
by  means  of  a  shield  attached  to  the  fluoroscope  or  screen.  Bear- 
ing in  mind  the  transparency  of  the  normal  lung,  deviations  of  the 
same  can  be  noted,  and  if  a  record  is  desired  it  can  be  sketched 
on  prints  of  the  normal  thorax,  secured  for  this  purpose,  or  simply 
noted  on  the  case  record.  These  deviations  of  transparency  may 
be  of  several  degrees  :  First  degree,  slight  haziness  ;  second  degree, 
increased  haziness  ;  third  degree,  consolidation  or  obliteration  of 
tiansparency.     In  miliary  tuberculosis  the  lung  presents  a  charac- 
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teristic  mottled  appearance,  -.vhich.  when  once  s^x^n,  cAn  Iv  »v\u^i\ 
recognized  again.  Records  of  fluoroscopic  siinvys  uk'  (wittvuLwU 
valuable  for  purposes  of  prognosis,  as  the  prv^i^rx^s.^  v^f  ths^  xI^-^ns^m^ 
can  be  accurately  noted. 

The  upper  portion  of  the  lung  having  boon  cxanun^xl.  I  ho  tutv 
is  now  directed  over  the  central  portion  of  the  thova\  aiuI  K^lh 
sides  carefully  viewed  and  conclusions  notcil.  The  oivi^^hm  nutM 
recall  the  normal  appearance  of  the  grtMt  vessels  aiul  hoaH»  ^uul  \\\ 
ddentally  observe  the  size,  position,  character  of  c\MUM\'<hM\  m\\\ 
movements  of  the  heart ;  the  transparency  or  Kuk  ot  nans)Mi\MU\ 
of  the  lower  lobes  should  also  be  noted,  t'avitirs.  il  su^  h  r\\*1, 
when  not  filled  with  pus  or  exudates,  can  l)e  dt^trnuinril  by  \\w 
peculiar  white  color  of  the  parts  afTccteii,  surroundrd  by  an  airu  o| 
opacity. 

Having  examined  the  lobes  of  the  lun^j  the  (liapliu(|;nt  ii  n»»\\ 
examined    and   deviations    in   excursion,   tli.it    i-.,   Willnnr/    Mi-n, 
noted;  bearing  in  mind  that  the  li-Jit  -.id.    n..im.ill\   It  i     ^^^  ,  ..,,,i 
sion  of  one-quarter  of  an  inch  moiv  th.m  ih.    I,  n        i  i,.     ,,i,   ,,«..  i 

affected  would  have  decided  immobility.      1  hi .  .Ii.i.n..' ii.   , ,  i, , 

been  observed  in  a  large  number  of  cases  l)ri(.i.   .iili.  i  ,  >  ,.i.  ,,. ,     ,,, 
pulmonary  lesions  were  positive.     Careful  in.ntid   m   ilu    m.  ih..,! 
of  examination  is  therefore  incumbent  upon  all  wh..  ,li  ..,,   t.*   c 
quire  proficiency  in  diagnosis,  especially  in  the  e.uU    .li.n;n.«i     ,.| 
pulmonary  tuberculosis. 

The  value  in  prognosis  of  this  method  has  alre»uly  lurn  t.Mi.  htil 
upon.  In  many  cases  it  is  desirable  not  only  to  exanune  .uiit  nmly^ 
but  also  posteriorly,  the  thoracic  changes  being  noted  in  e.u  h  nmt, 

We  have  personally  employed  the  X-ray  for  the  past  Imii'  yir^j^ 
in  all  tuberculous  cases  which  we  have  treated  and  ean  %|ff|«f  |ff^| 
the  improvement  noted  since  the  employment  of  the  \  ruy  ifi  ilnm. 
cases  has  been   more  marked  than   before,  all   other  lilfftlf/^  p$. 
maining  practically  the  same.     \Vc  have  sought  for  a  nm^^  ff,p 
the  good  effects  noticed  after  the  use  of  the  X-ray  atlcl  tm¥^  ^^ffftf 
to  the  following  conclusions  : 

The  X-ray,  Hke  all  other  forms  of  light,  if  sent  throiJ){|piJk(jf^.,^ 
for  a  limited  time,  provokes  di.stinct  stimulation  nfthepmUft^^r.yi 
which  it  passes  ;  if  the  action  is  kept  up  too  lonjf,  |(|fc<|j^>,^/  , 
is  succeeded  by  dermatitis  and  subsequent  necronH,    1%^  /> 
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bility  of  giving,  therefore,  short  exposures  only  cannot  be  too 
strongly  emphasized.  The  stimulation  of  the  X-ray  to  the  tissues 
induces  hypersemia  with  accompanying  leucocytosis,  and,  if  tliereis 
anything  in  the  Mentchnik oft' theory,  phagocytosis  takes  place  with 
destruction  of  bacterial  activity.  Another  theory  adv^anced  is,  that 
the  X-ray  sets  free  ozone  along  its  course ;  the  ozone  in  turn  being 
inimical  to  bacterial  existence. 

Another,  not  unimportant  feature,  is  the  psychic  effect  on  the 
patient.  The  patient  knows  and  feels  that  something  is  being  done 
for  him  besides  the  ordinary  hygienic  and  medicinal  measures,  and 
the  encouragement  he  thus  receives  has  a  decided  beneficial  eflfect 
on  the  buoyancy  of  his  spirits. 

We  employed  the  X-ray  originally  in  a  case  of  combined  phthisis 
and  intestinal  tuberculosis,  in  which  all  hope  had  been  abandoned. 
No  literature  on  the  subject  being  at  hand,  we  worked  on  the  fol- 
lowing technic,  based  on  the  principles  of  therapeutics  outlined 
above :  The  patient  bared  chest  and  abdomen,  and  was  exposed 
anteriorly  for  five  minutes  in  the  thoracic  and  abdominal  regions 
respectively;  and  then  exposed  posteriorly  over  the  thoracic  region 
for  five  minutes,  a  high  tube  being  employed,  placed  from  four 
inches  to  six  inches  from  the  body.  One  area  at  a  time  was 
usually  treated,  the  tube  being  placed  in  line  with  a  new  area  at 
each  treatment,  until  the  whole  chest  had  been  thoroughly  covered. 
In  cases  wliere  the  lesion  is  confined  to  but  one  section,  of  course* 
this  section  alone  will  receive  the  most  attention.  We  gave  treat- 
ments every  other  day,  and  the  patient  was  directed  during  the 
treatments  to  take  deep  breathing  exercises,  so  as  not  to  inhale  the 
ozone  set  free  from  the  static  machine  during  the  operation. 

Pulmonary  Emphysema. — In  emphysema  the  screen  or  flu- 
oroscope  shows  the  characteristic  barreled  shaped  thorax,  the  ribs 
being  in  a  horizontal  position  during  forced  inspiration.  The  heart 
is  usually  in  a  vertical  position  ;  this  being  due  to  the  lowering  of 
the  diaphragm  and  increased  pressure  on  the  lungs.  The  dia- 
phragmatic excursion  in  emphysema  is  limited,  especially  in  the 
upper  area.  The  normal  rise  of  the  dome  of  the  diaphragm  being 
absent.  Portions  of  the  lung  present  a  whitish,  absolutely  trans- 
parent appearance  of  the  parts  affected,  surrounded  by  an  area  of 
less  transparency  or  even  a  slight  opacity. 
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Asthma. — Asthma  shows  no  distinct  radioscopic  or  radiographic 
features.  Frequently,  abnormalities  of  the  osseous  structure  have 
been  noted,  and  during  an  attack  of  asthma  the  excursion  of  the 
diaphragm  is  inhibited.  It  resumes  its  function  after  the  attack  has 
subsided. 

Pneumothorax,  Hydro-  and  Pyo-Pneumothorax.— The 
fluoroscope  in  these  cases  shows  the  diaphragm  on  the  affected  side 
to  be  practically  immobile,  the  lung  tissue  showing  in  the  former  a 
whitish  transparency ;  in  the  latter  condition  the  black,  dark  out- 
line of  the  fluid  will  be  noted  with  a  superincumbent  white  layer  of 
the  air. 

HSBmoptysis. — Reasoning  from  the  beneficial  effects  obtained 
in  haemorrhage  of  uterine  cancer,  Dr.  H.  P.  Deady  has  used  the 
X-ray  in  pulmonary  haemorrhage,  in  the  "so-called  pulmonary 
bleeders."  He  states  that  he  makes  it  a  practice  to  submit  all  acute 
haemorrhagic  cases  to  this  treatment  as  early  as  the  conditions  per- 
mit.  (E.  G.  R.) 

Oroupous  Pneumonia.— As  already  mentioned,  we  have  in  the 
X-ray  a  method  for  accurate  diagnosis  of  central  pneumonia,  a  con- 
dition usually  otherwise  arrived  at  only  by  exclusion.  The  central 
area  affected  would  show  a  dark  shadow  of  distinct  consolidation. 
In  the  early  stages  of  pneumonia,  before  consolidation  has  taken 
place,  the  fluoroscope  shows  commencing  haziness  of  the  parts  af- 
fected ;  and  when  consolidation  supervenes  a  distinct  and  irregular 
shadow  will  be  seen.  Comparison  of  the  two  sides  reveals  marked 
diflerence  in  opacity.  The  diaphragm  is  limited  on  the  side  af- 
fected unless  the  lesion  is  bilateral,  when  total  immobility  of  the 
diaphragm  presents  itself 

The  progress  of  the  case  in  pneumonia  can  be  noted  with  pre- 
cision and  resolution  watched ;  when  the  diaphragmatic  mobility 
increases  improvement  can  be  predicted,  and  with  resumption  of 
mobility  to  normal  condition  complete  restoration  will  be  noted. 

Differentiation  between  pleurisy  with  effusion  and  pneumonia  by 
means  of  the  fluoroscope  is  made  generally  on  the  character  of  the 
opacity  of  the  tissue  affected. 

In  pneumonia,  as  already  stated,  the  opacity  is  irregular  in  out- 
line, and  the  healthy  lung  tissue,  owing  to  increased  work  thrown 
upon  it,  looks  particularly  white.     In  pleurisy  with  effusion  the 
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outline  of  the  opaque  region  is  well  defined,  and  the  opposite  lung 
shows  normal  transparency  ;  it  also  shows  restriction  in  breathing 
instead  of  hyperactinty  of  the  well  side,  as  noted  in  pneumonia. 

Gangrene  of  the  Lungs.^— In  suspected  cases  of  gangrene  of 
the  lungs  the  region  aflected  would  show  a  well  marked  opacity'' 
with  iiifillration  into  the  surrounding  tissue.  If  surgical  measures 
are  to  be  invoked,  the  exact  area  to  be  operated  upon  can  be  accu- 
rately mapped  out  upon  the  thoracic  wall  before  operative  pro- 
cedures take  place. 

I  DISEASES  OF  THE  PLEURA. 

In  cases  of  pleurisy  without  effusion,  no  change  in  the  transpar- 
ency of  the  thoracic  shadows  is  noted,  although  diaphragmatic  im- 
mobilit}^  of  the  affected  side  is  noted  at  once.  When  effusion  has 
taken  place  opacity  will  be  seen,  the  rise  or  Call  of  the  liquid  being 
rapidly  determined  by  the  fluoroscope  or  screen.  The  position  of 
the  heart  can  also  be  determined,  a  left-sided  pleurisy  with  effusion 
tending  to  displace  the  heart  markedly  to  the  left  and  upward.  The 
fluid,  whether  serous^  sero-fibrous  or  purulent,  usually  presents  a 
regular,  sharp  outline  and  is  homogenous  throughout  Some  radio- 
graphers claim  to  be  able  to  differentiate  the  shadows  of  a  sero- 
fibrous and  a  purulent  effusion  ;  exact  differentiation,  however,  is 
somewhat  difficult. 

TUMOES  OP  THE  THORAX. 

Carcinomata,  sarcomata,  echinoccocus  cysts,  actinomyces,  me- 
diastinal tumors,  glandular  hypertrophy  and  other  enlargements 
can  be  noted,  although  diagnosis  in  some  cases  is  difficult.  These 
tumors  must  be  differentiated  from  cardiac  hypertrophy  and 
aneurysm  of  the  aorta ;  in  the  latter,  the  location  and  the  rounded 
appearance  of  the  tumor,  combined  with  other  physical  sig^ns,  will 
be  fairly  conclusive. 

TRANSPOSITION  OF  ORGANS. 

Transposition  of  tJic  organs  in  the  chest  can  be  seen  by  means  of 
the  fluoroscope,  if  a  permanent  record  is  desired  a  skiagram  may 
be  taken.  A  case  of  transposition  of  the  heart  to  the  right  side 
was  recently  seen  by  the  author,  the  mediastinum  appearing  par- 
ticularly large. 
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Abscess,  metastatic,  see  acute  myocar- 
ditis, 592 
Acardia,  341 
Acetanilid,  in  chronic  pulmonary  tuber- 

calosis,  577 
Acid,  boracic,  in  aspiration  pneumonia, 
529 
camphoric,   in  chronic  pulmonary 

tuoerculoeis,  578 
callic,  in  haemoptysis,  450 
lactic,  in  chronic  pulmonary  tuber- 
culosis, 579 
phosphoric,  in  cardiac  neurasthe- 
nia, 337 
phosphoric,  dilute,  in  chronic  pul- 
monary tuberculosis,  578 
tannh;,  in  hemoptysis,  4^0 
Acidum  benzoiciim,  in  chronic  bii^nchi- 
tis,  404 
carbolicum,  in  actinomycosis  of  the 

lungs,  b09 
hydrocyanicum,  26  ;  see  also  hydro- 
cyanic acid, 
muriaticum,  in   passive  congestion 

of  the  lungs,  487 
nitricum,  in  pulmonary  emphysema, 

466 
oxalicum,  26  ;  see  also  oxalic  acid, 
sulphuricum,  in  hsemoptysis,  451  ; 
in  chronic  pulmonary  tuberculo- 
sis, 575,  578 
Aconitum,   2tj ;    in    acute   pericaniitis, 
51  :   in    acute    endocarditis,    88 ;    in 
chronic  valvular  disease,  139  ;  in  aor- 
tic insuflBciency,  188  ;  in  hypertrophy, 
240 ;  in  angina  pectoris,  819  ;  in  pal- 
pitation,328  ;  in  croupous  pneumonia, 
578  ;  in  aneurysm  of  the  aorta,  387  ; 
in  simple   acute  bronchitis,  395;   in 
asthma,  428  ;  in  active  congestion  of 
the  lungs,  434  ;  in  haemoptysis,  450  ; 
in     catarrhal     pneumonia,    479 ;   in 
croupous  pneumonia,  518  ;   in  acute 
fibrinous  pleurisy,  621 
Aconitine,  in  angina  pectoris,  319 
Actea  raceniosa,  see  cimicifuga. 
Adams-Stokes  syndrome,  31 1 
Adonis  vernalis,  23;  in  chronic  valvu- 
lar disease,  185 
Adrenalin  chloride,  see  also  supra-renal 
extract,   25 ;    in   pulmonary   cvdema, 
443 


iEgopbony,  in  sero-fibrinoua  pleurisy, 

uEsclapias  tuberosa,  28  ;  in  acute  fibrin- 
ous pleurisy,  622 
Agaricine,  in   malignant   endocarditis, 
95 ;  in  croupous  pneumonia,  523  ;  in 
chronic  pulmonary  tuberculosis,  578 
Agaricus,  26  ;  in  croupous  pneumonia, 
525  ;  in  spasm  of  the  diaphragm,  705 
Alcoholic    stimulants,   in    dyspnoea   of 
chronic   valvular   disease,   138,    139 ; 
in  acute  myocarditis,  224  ;  in  sponta- 
neous rupture  of  the  heart,  298  ;  in 
angina  pectoris,  318,  319;  in  palpita- 
tion, 828  ;  in  asthma,  427  ;  in  croupous 
pneumonia,  517,  528,  524 ;  in  chronic 
pulmonary  tuberculosis,  572,  578  ;  in 
abscess  of  the  lungs,  595 ;  in  empy- 
ema, 658  ;  in  pneumothorax,  677;  in 
paralysis  of  the  diaphragm,  704 
Allorrhythmia,  822 ;  etiology,  828 ;  di- 
agnosis, 324  ;    prognosis,  824  ;   treat- 
ment, 824 
Altitude,  in  chronic  pulmonary  tuber- 
culosis, 568 
Anibra,  in  asthma,  428 
Ammonia,    carbonate    of,    27  ;    in    the 
(lyspnd'a  of  chronic  valvular  dis- 
ease, 188;  in  simple  acute  bron- 
chitis, 397  ;  in  chronic  bronchitis, 
405  ;  in  pulmonary  o'deuia,  143 
spirits   of,  aromatic,  in   aortic    in- 
sufiiciency,   188  ;    in  angina  pec- 
toris, 818  ;  in  palpitation,  828  ;  in 
pulmonary  oedema,  448  ;  in  croup- 
ous pneumonia,  524  ;  in  chronic 
pulmonary  tuberculosis,  579 
valerianate  of,  in  palpitation,  328 
Ammonioe,  liquor,  fortior,  in  mitral  ob- 
struction, 172 
Amyl  nitri-«,  23  ;  in  fibroid  degeneration, 
282;    in    angina    pectoris,    817;    in 
asthma,  427  ;    in  pulmonary  emphy- 
sema,   466 ;    in    spasm    of    the    dia- 
phragm, 705 
Amyluid  degeneration,  282 
Aneurysm   of  the   heart,    284;   of  the 
valves,    see   heart,   220  ;   of  the  tho- 
racic aorta,  365 
Angina   nectoris,   304  ;    aetiology,   304  ; 
morbia  anatomy,  307  ;   true  angina 
pectoris,  symptoms,  310 ;  pseudo  an- 
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gina  pectoris,  312;   diagnosis   314; 

prognofiiiJT     316 ;      treatment,     317  ; 

pseutlo,  300,  312,  310,  318  ;  tnie,  304, 

306,  307,  310,  317 ;  aine  dolore,  311  ; 

reflex^  hysterical,  toxic^  vaoo-motor, 

313 
Angenoid  pain  in  chronic  valruliir  dis* 

e&oe  of  the  heart,  137 
Anthracosls,  see  piiciiDioooiconiosIs,  589 
AntiruoDii  ifHdidum/in  simple  ai'ute  bron- 
chitis, 396  ;  in  chronic  bronchitis, 
404  ;  in  pulmonary  eniphyaema, 
4&5  ;  in  catarrhal  pueumonia,  480; 
ID  acute  pulmonary  tuberculosis^ 
541  ;    in  chronic  pulmonary  tu- 
berculosis, 674  ;  in  fibrosis  of  the 
lunga,  589 
Antimonium  arBeuicosiim  or  arBenitum, 
in  »imple  acute  bronchitis,  396 ; 
in  pubtiuuttry  eniphyaema,  46^  ; 
in  catarrhal  pneumonia,  480 ;  in 
croupous  pnenmoQia,  52u 
crudum,    in    giistro-iutestinal     di!*- 
turbance  in  valvular  disease,  137 
tartaricum   or    tartamtura,    27 ;    in 
dyspntra  of  chronic  valvular  dia- 
eaae,  138  ;  in  aimple  acute  bron- 
chitis, 396  ;  in  chronic  bronchitis, 
405;  in  aathnia,   4*i8  ;    in  active 
conation  of  the  lungs,  434  ;  in 
paasive  congestion  of  the  lungs, 
437  ;  in  pulmonary  ae>deiua,  443  ; 
in   putmunary  emphysema,  405  ; 
in  catarrhal  pneumonia,  480 ;  in 
croupous  pneumonia,  519 
Antistreptococci    serum,    in   tnaligtiaot 

endocarditis,  95 
Aorta,  arterio-scleroflis  or  atheroma  of, 
359 
diseases  of  the,  355 
thoracic,  aneurysm  of  the,  365  ;  leti- 
ology,  305  ;  morbid  anatomy,  367  ; 
symptoms,  371  ;  ascending  por- 
tiuu    uf  archf  375  ;    trAnsversioQ 
of  arch,  376 ;  descending  portion 
of  arch,  377  ;  physical  si^ns,  377  ; 
X-rmy  diagnosi'*,  721  ;  diagnoaia, 
880;   prognosis,  882;  treatment, 
883 

Aortic  insufficiency,  173  ;  aptiology,  173  ; 
morbid  anaioray,  174;  mechani- 
cal effects  of  lesion,  175;  symp- 
toms, 175;  physical  signs,  182; 
diftKUotiis,  184;  prognosisi  186; 
treatment,  187 
obstruction,  189;  wtiology,  189; 
morbid  iinat^jmy,  190 ;  mei'hani- 
cal  effects  of  le*ion,  191  ;  symp- 
toms, 192;  ohykicul  sii^^ns,  193; 
diagnosis,  195  ;  prognosis,  197  ; 
treattoent,  198 


Aortic  insufficiency  and  obstruction,  218 
second  sound,  changes  of  the,  s«e 

also  heart, 
second  sound,  accentuation  of  the^ 
122 
Aortitis,  acute  and  subacute,  355;  eti- 
oiogy,    356;     morbid    anatomy, 
356 ;    symptoms,    357 ;    physical 
signs,  358  ;  diagnosis,  3^58;  prog- 
nosis, 3-59 ;  treatroentt  359 
chronic,  'MS\i ;  wtiology,  360 ;  mor- 
I  bid    anatomy,    361  ;     symptoms, 

363  ;    physical  signs,  364 ;  diag- 
Doais,  364  ;  prognosis,  364  ;  treat- 
ment, 365 
Apex  pneumonia,  504 
Apis  mellilica,  27  ;  in  acute  pericarditis, 
52 ;  In  adherent  pericardium,  62  ;  in 
hydrocardium,  04  ;  in  chronic  valvu- 
lardisease,  140;  in  sero-fibrinous pleu- 
risy, 645  ;  in  hydrothorai,  683 
ApMeumnti>8i8,  see  atelectasis,  481 
Apocynura  cannabinum,  27  ;  in  chronic 
valvular  diseaae,  HO ;   in  hvdrolho- 
rax,  683 
Apomorphia,  In  spasm  of  the  diaphragm, 

706 
Apoplexy,  psendo,  269 
Aralia,  in  asthma,  428 
Argentum  nitricum,  in  gaatro-intestioal 
disturbanoes,  in  chrome  valvntar  dia- 
ease,    137 ;   in  actinomycosis  of   the 
lungs,  609 
Arnica,  in  acute  fibrinous  pleurisy,  622 
Arsenic,  in  aflpergilltiamyoosis    of    the 
lungs,  610;  in  sarcoma  of  the  me- 
diastinum, 700 
Fowler's  solution   of,  in   valvular 
disease  of  the  heart,  136 ;  in  an- 
gina pectoris,  321 ;  in  chronic  pul- 
monary tuberculosis,  579 
Arsenici  iodidum,  28;  in  chronic  valvu- 
lar disease  of  the  heart,  136  ;  in  aortic 
insufficiency,  188;  in  acute  myocardi- 
tis, 224 ;  in  dilatation,  2-54 ;  in  fattf 
degeneration,  274 ;  in  fibroid  degen- 
eration, 282  ;  in  angina  pectoris,  321 ; 
in  bradveardia,  334  ;  in  chronic  bron- 
chitis, 4M;  in  asthnia,  428  ;  in  pul- 
monary  emphysema,    466 ;   in   acute 
broncho-pneumonic  lubereulosis,  674 ; 
in  acute  pulmonary  tuberculosis,  54]  ; 
in  chronic    pulmonary  tultercuU^is, 
574  ;   in  abwceas  of  the'longm  695  :  la 
chronic  pleurisy,  686 
Arsenicum  album,  27  ;   in   acute  peri- 
caniitis,   62;    in    hydropericardiam^ 
64  ;  in  simple  acute  eudocarditia,  ^4  ; 
in    malignant    endocardiiis,    95;    in 
chronic  valvular  diseaae  of  the  heart, 
136,  139,  140;  in  acute  myocardiiif^ 
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224;  in  hypertrophy,  241  :  in  fibniid 
degenentiian,  282;  in  angina  pectoris, 
31 9f   321  ;    in    cardiac   neurastlicnia, 
337  ;   in  aeut«  and  snbncute  aortitis, 
369 ;    in    cliroDic    aortitis,    M^  ;    in 
chronic  bronchitis,  404  ;    in  nstlima, 
428;    in    passive    congestion   of    the 
lun^,  437  ;  in  pulmonary  i^ema,  443;    | 
in   hiemoptysifl,    452 ;    in    pulmonary 
emphysema,  466;  in  croQpoug  pneu*   '• 
nionitt,   524 ;   in  chronic  pulmoniirj  ' 
tuberculosis,  574,.  578 ;  in  abscess  of  ! 
the  li^i^fSf  ^^^  '   ^°  gangrene  of   the 
lungs,  699  ;  in  serofibrinous  pleurisy, 
(>45  ;  in  empyema,  6ti2 ;  in  hvdrotho- 
rax,  683 

Arthritis,  in  croupons  pneumonia,  510 

Aspiration,  see  thoracentesis. 

Aspiration  pneuraoniti,  525;  etiology, 
626 ;  morbid  anatomy,  526 ;  symp- 
toms, 627  ;  physical  signs,  528  ;  diag- 
Do«is,  528  ;  prognoflls,  529  ;  treatment, 
629 

Aasociated  viilvutar  lemons,  216 

AsUima,  417;  jvtifdogy,  -119;  morbid 
anatomy,  420;  physicJil  bi^s,  423; 
diagnosis,  424  ;  prognosis,  42li ;  treat- 
nient,  426,  of  paroxyams,  42€,  during 
intervals,  429 

Astringents,  in  aneurvsm  of  the  aorta, 
384 

Atelectasis,  481  ;  etiology ^  481  ;  morbid 
anatomy,  482  ;  symptoms,  483  ;  phys- 
ical signs,  483;  prognosis,  484;  treat- 
ment, 484 

Atrophy,  brown,  282,  see  heart, 
of  the  heart,  255 

Atropine  or  atrophia^  in  asthma,  427; 
in  hif  nioptyaia,  450;  in  pulmonary  in- 
farction, 456  ;  in  chronic  pulmonary 
tuberculosis,  578 

Auricle,  dilatation  nf  the  left,  250;  di- 
latation of  the  njiht,  251  ;  hypertro- 
phy (if  the  lefi,  23ti ;  liypenrophy  of 
the  right,  237 

Aurnm,  in  chronic  valvular  disease  of 
the  heart,  136;  in  hypertmphy,  241  ; 
in  syphilid  of  the  heart,  30();  in  an- 
gina pectoris,  321  ;  in  pulniooarj  em* 
physema,  465. 

Baccelli's  sign  in  acute  fibrinous  pleu- 
risy, 636  ;  in  empyema,  654 

Bac i  1 1  ua  tu be rcu  losi*» ,  53 1 

B«inttng  Irvutment,  243 

Baptij*ia,  in  malignant  endotarditis,  95  ; 
in  croupous  pneumonia.  524  ;  in  acute 
tubercnlofiis,  541  ;  in  chronic  pulmo- 
nary tuberculosis,  517 

BatTt*I*»haped  cheel  in  pulmonary  em* 
phyjw'nin,  162 


Barii  chloridum,  28;  in  valvular  dii^uie 

of  the  heart,  136 
Baryta  carb,,  in  valvular  disease  of  the 
heart,  136;  in  libroid  degeneration, 
282 
Baths,  hot,  in  the  byperpyrexia  of  pnea* 

munia  in  children,  623 
Belladonna,  2« ;  in  simple  acnte  endo- 
carditis,  84;  in  nvnlignant  endocardi- 
tis, 95;  in  aortic  insufficiency,  188  ;  in 
hypertrophy,  240 ;  in  acute  and  sub- 
acute aortitis,  359;  in  asthma,  428; 
in  active  congestion  of  the  lungs,  434  ; 
in  pulmonary  emphysema,  466  ;  in  ca* 
tarrhal  pneumonm,  480;  in  cmuiM>U9 
pneumonia,  523,  625 
Benzoin,    tinct.    of,  as   an    inhalant    in 

chronic  pulmonary  tuWrculo^is,  580 
BerberiB,    in    gastro-intestinal    disturb- 
ances,  in   chronic    valvular   disease, 
137 
Bismuth,    in    gastro-intestintil    disturb- 
ancett,   in  chronic   valvular    disease, 
137  ;  in  chronic  pulmonary  tuberculo- 
As,  679 
Blisters,   in   acute  periearditisj  49;  in 

adherent  pericardium,  69 
Bnichycardia,  see  bradycardia,  331 
Bradvcardia,  331  ;  letiology,  332;  mor- 
hiJ  anatomy,  333 ;   symptoms,   333  j 
physical  aig'na,  33^1 ;  dijignosis,  334 ; 
prognosis,  334  ;  treatment,  334 
Bromides,   the,   in  acute  and   subacute 

aortitis,  359 
Bromium,  in  hypertrophy,  241 ;  in  an- 
gina pecturia,  319 
Bromoform,  in  asthma,  427 
Bronchi,  dilatation  of  the^  see  bronchi- 
ectasis, 411 
diseas(?s  t>f  the,  391 
Bronchial  concretions,  431 

stiology,  stenosis  and  morbid  anat- 
omy, 429;  symptoms  430;  diag- 
nosis, 431 ;  prognosis,  431  ;  treat- 
ment, 431 
Bronchiectaaia,     411  ;    a-tiology,    411 ; 
morbid  anatomy^  412;  aymptomB,  413  ; 
physical  Higns,  414;   diagnosis,  415; 
prognosis,  416  ;  treatment,  416 
Bronchiolectaais,  see  bronchiectasiSj  411 
Bronchiolitis  exudativa,  418 
Bronchitis,   capillary,    see   pneumoniai 
catarrhal,    468 ;    catarrhnl,    see 
bronchitis,  8tm|)le  acute,  391 
chronic,  397 ;  tetiology,  397 ;  mor- 
bid   anat4^»tny,    398 ;    symptoms, 
399 ;  complications,  40i  ;  physi- 
cal signs,  401 ;   diagnosis,   402  ; 
pr<>gno«is,  402 ;  treatment,  403 
chronic    trnchelo-,  aee    bronchili^^ 
thronic,  397 
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Broncliitls,    crotipous,    see    bronchitis, 
tibrifUHiii,  41*7 
drv,  4m 
fet'id,  4011 

^briiUHiH.  tftiulogy,  J07 ;  raort>id 
aaatomy,  407 ;  symjjtoms,  408  ; 
physical  eignSf  4U9 ;  diagDOfiiB^ 
414J;  progQusis,  410;  treatment, 
410 
pjaatic,    see    broncbitiut    fibrinous, 

407 
pr.eiidu-nn?mbninoii8,  see  bronchi tb, 

tibrinuuH,  407 

aiuiplt  HL'ute.  31*1  ;   n?iioltjgy,  391  ; 

morbid  aimtoiay,  JJ9^2  ;  iiyiiiptom*, 

392  ;  phyaical  signB,  39 1 ;  dia^no- 

sisj  394 ;   prognosis,  394 ;   treat' 

mem,  396 

traehe'o-,  see  bronchi dfl»  aotiie,  396 

Broncho-pneumonia,  see  pneumontiL,  ca- 

Urrhal  Am 
BronclioplionVj  in  broncliitctdais,  414  ; 
in  cr«»upi>u3  pneumonia,  502  ;  in  acute 
ser<>fibrinuus  pleurisy,  03li 
Broncho rrh«x*a,  400 

*'  Bruii  dsiirain,"  in  pneuinotborax,  674 
^*  Bruit  piaulement,"  ni> 
Bryonia,  29;  in  acute  periciirditis,  52; 
in  sirople  eoti<x.*arditia,  S3;  in  nmli^- 
nant  i^ndocurditiB,  95  ;   in  actite  and 
flubiicute  aortitis,  359  ;  in  simple  acute 
bronchitis,  393  ;    in  asthma,   428  ;  in 
catarrhal  pneumonia,  480  ;  in  croup- 
oua  pneumonia,  518,  523;  in  chronic 
pulmonary  tuberculosis,  578  ;  in  acute 
fibrinous  pleurisy,  621  ;  in  serolibrin- 
oua  pleurhsy,  645 
.Balaii^H  method  in  empyema,  669 
Bjasinosis,  see  pneunionokoniosii*,  689 

C'actus  grand iilorus,  25  ;  in  acute  peri- 
carditis,, 53  ;  in  simple  acute  endocar- 
ditia,  84  ;  in  chronic  valvular  disease 
of  tiie  heart,  135;  in  palpitation  of 
cJironic  valvular  disease  of  the  heart, 
135.  139  ,  in  aortic  insufficiency,  188  ; 
in  hypertrophy,  240;  in  angina  pec- 
torLfi,  31 9  ;  in  acute  and  subacute  aorti- 
tis, Ji^9  ;  in  aathraa,  428  ;  in  haemopty- 
sis, 452 

Caffeina,  21 ;  in  chronic  valvular  dis- 
eaae  of  the  heart,  138,  140  ;  in  tricua- 
pid  insufficiency,  2t^6 ;  in  hypertro- 
phy, 241  ;  in  libroid  degenemtion^ 
282;  in  pulmonary  t^dema,  443;  in 
liienioptysis.  452  ;  in  croupous  pneu- 
monia, 5i4 

talcarea,  in  chn>nic  bronchitis,  405  ;  in 
bronchiectasis,  417  :  in  pulmonary 
emphysema,  4^15 

Calomel,  see  mercuriua  dulcis. 


Camphor,  29  ;  in  the  dyspncea  of  chronic 
valvular  dlse.ise,  138  :  in  sponta- 
neous rupture  of  the  heart,  298  ; 
in  angimi  f>ecu>ris,  318  ;  in  cjoap- 
ous  pneumonia,  524 
and     mcnihol,    inhalations    of,    in 
asthma,  427 
Cannabis  gativa,  in  asthma,  428 
CanthftriB,  29  :  in  ncute  pericarditis,  o2  ; 

in  sero-fibrinous  pleurisy,  6^5 
Carbo   vegetabilis,    in    gastro- intestinal 
disease,    with    chronic    valvular  dia- 
'  eases,  137  ;  in  pulmonary  emphysema, 
46t* ;  in  chronic  pulmonary  tuberculo- 
sis, 679 
Cnrdiac  cirrhosis,  see  heart,  fibroid  de- 
generation of,  275 
sclerosis,  see  be-art,  fibroid  degen- 
eration of,  275 
CSarnification,  482 
Carswell's  grapes,  5^1 
Catarrh,  chronic  bronchial,   see  bron- 
chitis, chronic,  397 
Cavities,  pulmonary,  sjgns  of,  560 
Chalioosis,  see  pneumonokoniosis,  689 
ChRmomiUa,  in  hypertrophy,  241  :  in 

palpitation,  328 
Chapman's  spinal  ice  hag,  in  hjeniopty- 

sisj  44i> 
Chelidonium  major,  in  croapoos  pneu- 
monia, 52<^ 
Cht  si,  fluoroHCupic  and  radiographic  ap- 
pearance of  the,  719 
Cheyne-.Stokea  respiration,  269 
China,  see  cinchona. 
Chininuiu  art",,  in   pulmonary  emphy- 

tiemn,  46(> 
Chloral,    in    aortic    insufficiency,   con- 
deraiied,  189  ;  in  angina  pectoris,  318 
Chloralamid,  in  acuttf  and  subacute  aor- 

litis,  359 
Chloride    of    guld   and  soda,   see  alao 
nurum,  in  fatty  degeneration,  274  ;  in 
fibroid  degeneration,  2^*2 ;  in  chronic 
aortitis,  3fv'> 
Chloroform,  inhalations  of,  in  aneurysm 
of  the  aorta,  387  ;  in  asthma,  427  ; 
in  s(iasm  of  the  diaphragm,  705 
spirits  of,   406  ;  in  chn>ntc  putnio- 
nary  tuberculosis,  678 
(Vhylothonii,  HS5 

Cicuta,  in  spasm  of  the  diaphragm,  705 
Cimieifuga,  29  ;  in  angina  pectoris,  319  ; 
in    chronic    pulmonary  tuberculosis, 
578 
Cinchona,  in  angina  pect<»ris,   322  ;   in 
arrhythmiH,    '.VIA  ;    in    neur.isthenra, 
337  ;  in  chnmic  pulmonary  tuberculo- 
sis, 579 
Cistus,    in    spasm   of    the    diaphragm, 
706 
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CUniate,  5  ;  in  chronic  bronchitis,  403  ; 
in  asthma,  429  ;  in  pulmonary  emiihy* 
fiema,  404  :  in  |*uljmonary  tuberculo- 
BIS,  567 

Ox-a.  in  arrhythmia,  334 

Cocaine,  in  a-stbiua,  427 

CoocuA,  in  sllUi^^l  of  the  diaphragm,  TO''} 

OxJein,  in  chnmic  valvular  diseaae  of 
the  heart,  139  ;  in  simple  acute  bron- 
chitis, 3yi!» ;  in  chronic  bronchiiift^ 
405  ;  in  ha'rnoptyiiis,  440  ;  in  chn^mic 
puilnionarv  tub^rrculosia.  578 
'  liver  oil,  in  i:lironic  pulmonary  lu 
berculosle^  oJW 

Coflea,  29  ;  in  hypertrophy,  241  ;  in  pal- 
pitation, o25i 

CofTee,  in  aathiua,  427 

Cold,  application  of,  in  acute  pericardi- 
tis, 4U  ;  in  simple  acute  endocarditis, 
82  ;  in  palpitation  in  chronic  valvular 
diBease,  131) ;  in  fibroid  degeneration, 
282  :  in  spontanea uh  ruplure  of  the 
heart,  2  '8  ;  in  angina  pectoris,  318  : 
in  palpitation,  3*JH  ;  in  acute  iind  sub- 
acute aortitis,  3Ai* ;  in  aneurysm  of 
the  aorta,  387  :  in  diffuse  pulmonary 
ai  oplexvt  439  ;  in  ha-moptysia,  449  ; 
in  phlebitis,  45U  ;  in  catarrhal  pneu- 
monia, 479  ;  in  atelectuiiis,  484  ;  in 
croupous  pneiimoniaj  517,  523;  in 
acute  pulmonary  tuberculosis,  64 1  ;  in 
acute  libriiKJUs  pleuriwy,  021 
Colchicine,  30  ;  in  acute  pericarditia,  49, 
54  ;  in  simple  acute  endocarditia,  82, 
84  :  in  ncute  and  subacute  aortitis, 
359  ;  in  acure  fibrinous  pleurisy,  622  ; 
in  sero-fibrinous  pleurisy,  ti45 
Oolcliicum,  29;  in  beni^rn  endocarditis, 
84  ;    in   acute  and    i^ubncute  nurtilist 

Collargolum,  in  malign&tit  endocarditis, 

96 
Colocynth,  in  chronic  pulmonary  tuber- 

cuhj»i8,  579 
Com  pressed -air  baths,  in  pulmonary  eiti- 

phyaema,  4H5 
Congestion,  hypostatic,  435 
Consumption/ &ee   tubcrculoaie*  pulmo- 
nary, 5:i9 
Conrallaria,  22 ;  in  mitral  obstruction, 

171 
Cor  ailiptjsuni,  see  heart,  fatty  infiltra- 
tion of,  25« 
C-or  bilocidarln,  341 
C'Or  bovinuni,  225 

vt]lo6Uiu,  38.  55 
Coronary  arteries,  aneuryam  of,  289 
diseast'8  of,  2^7 
enilKtlinm  of,  l91 
occhihion  i>f,  290 
thrombosis  of.  290 


CoroniUa,  22 

Coo|?h  mixturea,  in  bronchiectasis,  oon- 

demnedt  416 
Coughing  up  hill  in  bronchiectasis,  417 
Cracked-pot  resonance,  in  chronic  pal- 

mooary  tul>ercnloais,  559 
CratBegus  oxyocantha,  23 
Creaaotum,  in  gHstro-iuiestinal  diaturb* 

ances   witti  chronic  valvular  disease, 

137  ;   in   chronic  brouchitis.  404  ;  in 

bronchiectasis.     417  ;     in    croupoua 

pneumonia,  5il  ;   in  chronic  pulmu- 

nary  tubercuiosis,  575,  o8t» 
(  rotaliiiis,  in  malignant  endocarditis,  95 
Cuphea,  in  chronic  pulmonary  tnljcrca- 

lunis,  579 
Cupping,  dry.  in   nclive   congesti^  n  of 

lungR,    434  ;    in    pulnion  iry    ipdema, 

443  ;  in  liuemoplyHis.  450  ;'  in  croup- 

f.us  pneumonia,  52-t 
Curttchmann'H  tfpiraU,  421 
Cuprum  aciticum,  tn  dyspn*ea  of  chronic 

valvular  disease,  138 
Cuprum,    iu  an^inn    pectoris,   319 ;  in 

asthma.  428  ;    iu   s^^asm  of   the  dia- 

phrugm,  7(!M} 
Cuprum  am..  30;  in  chronic  pulmonary 

lubercuU'sis,  579 

DAMOtJiEAu's  ci^rve,  iu  setvi- fibrinous 
pleurisy,  iy-^A 

DebLvve's  metho«J,  in  pulmonary  tubei^ 
cubksia,  571 

Degeneration,  albuminoid,  282:  amy- 
loid, 282  ;  cnlcareoua,  2S4  ;  fibroid, 
275  ;  faiiy,  2«2  ;  granular,  283 ;  hva- 
line,  2H3 

Delirium  cordia,  32 ^ 

Dexli'ucaiilia,  341 

DiuphraKm,,  disenses  of  the,  703  ;  dia- 
onlers  from  mechanical  interference, 
703  ;  pamlysis,  703 ;  spasm,  704  :  in- 
flammation, 705  ;  rlieuinatism.  706  ; 
morbid  growths  and  infections,  706 

DiKiiftHtie,  20 

Digitalis,  17  ;  general  action  of,  18;  cu- 
mulative action  of,  18  ;  general  iridi* 
cations.  19  ;  dose,  19  ;  toxic  effects  of^i 
20  ;  infusion,  preference  for,  19  ,  pow- 
der, 20  ;  in  acute  pericarditis,  53  ;  in 
adherent  pericardium,  62  ;  in  simple 
ac  te  endocarditis,  t^5 ;  in  malignant 
endocarditis,  &4  ;  in  chronic  disease 
of  the  heart,  133,  140  ;  in  mitral  re- 
gurgitation, 156  ;  in  mitral  oh«tnic- 
tion.  171  ;  in  aortic  inHufficie'tcy,  1*<8, 
189  ;  in  tncti<4pid  inttuliiclencv.  206 ; 
in  hypertrt^tphy,  241  ;  in  flilalnlion, 
254  ;  in  hhrriid  detrenenttion,  282  ;  in 
apontaneuns  rupture  of  the  lieart,  29'4  ; 
in  angina  (tectoris,  319  :  in  arrhylh- 


^^F^7s^                          ^^^^^^^^^^^B 

^^^H             mia,    324  :   in    bnidycardia,    334  ;   in 
^^^^H             passive  congest! an  of  the  lungs,  437  ; 
^^^^^B              in  pulmonary  a'dema,  443  ;  in  niBinop- 

Emphysema,  hypertrophic.  457  :  letiol-             1 

ogy,  467' ;  morbid  anatomy,  459  ;              1 

symptoms,  460  ;   physical'  ngaa^              1 

^^^^m             tysiiSf   462  ;   in   puimonary  infection, 

461  :  diagnosis,  463  ;  prognosis,        ^J 

^^^H              456  ;    in  croupous    pneumonia,    521, 

464  ;  treatment,  464                               ^H 

^^^H               524  ;  in  hydrothorax,  683 

substantive  pulmonary.  457                      ^H 

^^^B           Dilatation  of  the  heart,  241,  see  heart. 

Ems,  waters  of,  in  chronic  bronchitis, 406             V 

^^^H           Iliplococcas      pneumonite     (Friinkel), 

Endarteritis  obliiemna,  289                                   1 

^^H 

Endocarditis.  72                                                     1 

^^^^H           Distoma  Westernianni,  610 

acute    infectious,    ulceratiTe.    my*              1 

^^^B          Dittrich'a  ptugB.  400 

cotic,    diphtheritic,    see     maJig*              1 

^^^^H           I>rofiera,  in  chronic  bronchitis,  405 

nant,  85                                                          1 

^^^^1          Drugs  of   primary   therapeutic   impor- 

chronic,  chronic  intentilial  endc<         ^J 

^^^^H 

carditis,   chronic   valvulitis,   97,        ^H 

^^^^B                 of    secondary   therapeutic    import 

see  heart,  valvular  disease  of  the.        ^H 

^^^B                       tance, 

chronica  malignans,  103 

^^^H          Ductus    arteriosti»,   persistence  of  the, 

malignant,  85 :  aetiology,  85  ;  nftor- 

bid  anatomy,  87  ;  Hymptottis,  S8 ; 

^^H 

septic,  89  :  typhoid.' 90  ;  cerebral, 
IK) ;  cardiac,  90  ;  phvsical  slgos, 

^^^^V         EcHt.VACEA,    in   abscess  of  the  lungs, 

^^^^1              5^5  ;  tn  gangrene  of  the  lungs,  599 

91  ;  diagnosis,  92  :  prbgnosts,  94  ; 

^^^^H           Ectocardia  abdontinalis,  341 

treatment,  94 

^^^^H                  pectoral  is,  341 

simple    acute,    73 ;    letiology,    73 ; 

^^^^^^^  Ectopia  cordis,  341 

morbid  anatomy.  74  ;  svmptoms, 

^^^^^^^HL£laieriiini,  in  pulmonary  u>denia,  443 

76  ;  physical  signs,  77  :  diagnosis, 

^^^^^^^BlUectricity,  in  angina  p^'Ct^tris,  321  ;  in 

81  ;  prognosis.  82  ;  treatment.  82 

^^^^^^      plpitation,  S*IH  ;  in  weak  heart,  339  ; 

vermcoscexndative  and  rheumatic, 

^^^^^m             m  a^thma^  429  ;  in  chronic  pulmonary 

see  simple  acute,  72 

^^^^B             tuberculofiis,  o78  ;  in  acnle  fibrinous 

Endocardium,  malformations  of  the,  342 

^^^^B              oleurisy,  622  ;  in  hiccough,  705 
^^^^m           Ellis'   line  of  Htttuiss,   in   sen^-fibrinous 

Ergot*ile,  in  hiemoptysis,  4.^0 

Ergotine,  in  aneurysm  of  the  aorta.  3H4, 

^^H              pleurisy.  634 

m                                                  H 

^^^H           Embrvocardia,  323 

Erigeron,  in  hwmoptysis,  451                           ^H 

^^^H           EmesU,  in  tibrinous  bmncbitis,  410;  in 

Estlander's  operation  in  empyema,  661               B 

^^^H              asthma,   427  ;   in   bronchial  stenosis, 

Ether,  3U  ;  in  angina  pectons,  317                        1 

^^H               431 

Ethyl  nitrite,  inhalations  of,  in  asthma,               1 

^^^H          Empyema,  648  ;  teliology,  649  ;  morbid 

427                                                                         1 

^^^^^B^          '  anatomy,   65U  ;   symptoms,   651  ; 

Eucalyptus,  in  bronchiectasis,  417  ;   in              1 

^^^^^^B            diagnosis,    655  ;   DrogD<^»sis,    657  ; 
^^^^^^^B             treatment,  657  ;  tnomcentesis  in, 

aspiration  pneumonia,  629                                  1 

Enphorbia  pelulifua,  in  asthma.  427              ^^M 

^^^^^^^B            668  ;    incision   in,  659  ;   syphon 

Excretory  functions,  5                                    ^^H 

^^^^^^^B            drainage   in,  6i9  ;    resecLion 

Exercise,  6                                                         ^^H 

^^^^^^B            660  ;  tboracopfasty  in,  661  ;  irri- 

^^^^^B            gation 

Facirb  hippocratics,  310                               ^^M 

^^^^^         acute. 

Fat  heart,  see  heart,  258                                  ^^B 

^^^^H                chronic,  652 

Fatty  degeneration  of  the  heart,  MS,      ^^H 

^^^H               encapsulated,  655 
^^^H                 interlobar,  6 id 

see  he&rL                                                ^^f 

infiltration  of  the  heart,  88S,  see      ^H 

^^^^H                  pulsating,  655 

hearU                                                      ^H 

^^^^H                  pneumococcus,  i^Vi 

Fernim,  31                                                            1 

^^^^^m                special  forni«i  of,  654 

ars.,  in  chronic  pulmonary  tnbercn-              1 

^^^^B                 Btreptococcus,  652 

losis,  579                                                         1 

^^^H                 tubercle  bacillus,  653 

phosphorieum.  in  aoule  simple  ea-              M 

^^^^m           Emphysema,  acute  vesicular,  467 

docarditis,  V3  ;   in  acute  conges^        ^^^ 

^^^^1                   atrophic  or  svuile,  4^W3 

tion  of  the  lung^,  4:U  ;  in  hn*m4Tp-       ^^fl 

^^^K 

tysis,  451  ;  in  cnt --'■•'   -o-       ^^B 

^^^B 

nia,  4M0 ;  in  crou ;                           i,              ■ 

^^^^^^^                    L..    :.  467  :  irtiology  and  mor- 

618:  in  wcuie  p j                       .r-              1 

^^^^^^H              bid    anatomy.    467  :     symptoms, 

culosis,  541  :   in  chronic  pal  mo-              1 

^^^^^^r             4*38  :  ireatrtioui,  46H 

narj-  tulH^rfubwis,  579;  in  ftcule             m 
fibrinotts  pleurisy.  6SS                        ^M 

^               pulmonary.  456 
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Ferrum  reda<^um,)n  anjrroui  in  valvular 
diaeaae  of  the  heart,  136 

Fibro-mjocarditU,  275 

Fibroid  degeoeratioo  of  the  heart,  276,   ' 
see  heart. 

Fingers,  clubbing  of  the,  709 

First  sound  of  the  heartj  see  heart,  first 
soyad  of,  variations  in  quality  of  the, 
121 

Flint's  murmur,  183 

Foetal  endocarditis,  34^ 

*'Fremis4iement  cataire''  (Laennec), 
16 

Fremitus,  rhonchial,  in  acute  simple 
brcmohitiik  394  ;  in  chronic  bron- 
chitis^ 400  ;  in  asthma,  423  ;  in 
hypostatic  congestion  and  pneu- 
monia, 437 
vocal,  diminution  and  absence  of, 
in  asthma,  4!23  ;  in  broncliial  ste- 
Dosit,  430  ;  in  pulmonary  emphy- 
sema,  463  ;  in  atelectasis,  483  * 
in  acute  fibrinous  pleurisy,  033. 
C37  ;  in  chronic  pleurisy,  065  ;  in 
pneumothorax,  072;  in  malig- 
nant growths  of  the  lunge,  6S8  ; 
in  hydatids  ui  the  pleura,  690  ;  in 
tumor  of  the  mediastinitm,  699  i 
vocal,  increflse  of,  in  bronchiectads, 
414  ;  in  acute  congestion  of  the 
lungs,  433  ;  in  hypostatic  conges- 
tion and  pneumonia,  437  \  pul- 
monarv  infarction,  455;  in  ca- 
tarrhal pneumtmia,  476  ;  in 
croupous  pneumonia^  501  ;  in 
chronic  |>uImonarv  tuberculo«ia^ 
558  ;  in  libroid  pulmonary  tuber-  ; 
culoiifl,  683 ;  tn  fibrosis'  nl  the  | 
lungs,  587 ;  in  tumors  of  the  rae- 
diaatinum,  699 

Friedlander^s  bacillus,  488 

GALVAKO-PDNcrtTRE,  in  aneurysm  of 
the  aorta,  385 

Gargle,  anodyne,  in  pulmonary  tnber- 
culosia,  578 

Gelatin,  injections  of,  in  aneurysm  of 
the  aorta,  3><5  :  in  hiemoptysisj  452 

Gebemium,  51  ;  in  hypertrophy,  241  ; 
in  palpitation,  328  ;  in  acute  and  sub- 
acute aortitis,  359  ;  in  cuiarrhal  pneu- 
monia, 4&^ 

Olonoiti,  24  ;  see  al»o  nitro  glycerine. 

Glyceropl  usphite  of  lime,  in  cardiac 
neurftsthenia,  337 

Grnphite«^,  in  simple  acute  endocarditis, 
85  ;  in  asthma,  428 

Great  vessels^  anoiunU^  of  the,  343 

Orindelia  robui»ta,  in  chrt:»nic  bronchi- 
tis, 404  :  in  aBthina«  427 

Guniacol,    in    brt*nclueetasis,    417 ;    in 


chronic  pulmonary  tuberculosia,  576^ 
580 

Gerftninm  macalatum,  in  htemoptjiiiy^ 
451 

ILemopericabdiitm,  64  ;  wiioiosy,  6<j 
morbid  anatomy,  65  ;  svmpt*»m!i    r*-^; 
phyaioal    sign^    65 ;    Jiagno^is,    6i&  | 
prognosis,  66  ;  treatment,  66 
Htemoptysis,  444  ;  letiology.  444  ; 
bid   analomy^   445  :  symptoms,  446 ; 
physical  signs,  44S  :   diagnosis,  4-19; 
prognosis,  449  ;  treatment,  449 
H»?motlionix,  683  ;  etiology,  6^1 ;  mor- 
bid anatomy,  683 ;   symptoms,   <I84 
diagnosis,  6'ci4  ;  prognosis,  tl^4  :  treitt 
ment,  685 
Hamanielis,    in    hvmioplysift.    450:    in 

phlebitis,  456 
Heart,  acute  dilatation  of  the,  ?42 

alterations  in  the  rhythm  of  the,  151 
aneurysm  of  the,284  ;  ME>tiology,28&; 
morbid  anatomy,  286  ;  syniptuois 
and   diagnodSf  287 ;    treatment, 
287 
atrophy  of  the,  256  ;  aliology,  256  ; 
morbid  anatomy,  256  ;  »ymptonis, 
257  ;  physical  sign;*,  258  ;  dingnt>- 
sis,  258  ;  prognosis,  258 ;   treat* 
ment,  258 
carcinoma  of  the*  3nl 
cliumberH  of  the,  malformations  of 

the,  342 
chronic  valvular  disease  of  the,  97; 
atiology,  9S  ;  heivdily  in,  9^  :  oc- 
cupation in,  9H  ;  intlncncc  of  age, 
98  ;  sex,  98 ;  acute  endocwptlitis  ns 
a  cause,  99  ;  atheroma  ns  a  cntise, 
UW  ;  strain  as  a  cause,  101  ;  high 
arterial  tension  as  a  cause,  101; 
injury  to  valve^i  aa  a  cause,  101  ; 
hicmorrhnge  of  valveti  an  a  cause, 
102  ;  morbid  anatomy,  102 ; 
symptoms,  105;  onset  and  esjrly 
symptonjs  of  failing  compensa- 
tion. 106;  pulse,  108;  counte- 
*  nance.  109;  dyspno*,  109;  seo- 
ondarv  symptoms  of  failing  com- 
pensation, 110;  dropsy,  HO; 
liver.  Ill  ;  kidneys,  112;  spleen. 
112;  nervous  system,  112;  X-ray 
diagnosis,  720;  physical  signs, 
114;  diagnosis,  1 24  ;  prognosis. 
124 :     treatment,     129 ;     'P*f^ 


symptoms,  ^^  ^  -*-«o4ii^-^ 
ingenoid  pams,  1J7  ,jp««>-M»^«S' 
tinal  disturbances,  137 ;  djyw 
and  orthopnoea,  !>•:  fjmmnmt 
138  ;  palpiutioo^  A-UTTS* 
phenomena,  lW§',  uwaiftj*  UP': 
nephritic  conipUeilln«i,  Hi 
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^^^^v 

122:  changes  Lo  the  aortic  and               1 

^^^^H^ 

of  the  left  ventricle,  121 

pulmonic,  122:    accentaati»n   of        ^J 

^^^^b 

decrease  of  the  first  souDd  over  the 

the  aortic.  123  ;  diminution  of  the         ^H 

^^^^H 

tricuspid  area,  122 

aortic,   123;   accentuation  of  the         ^^ 

^^^^H 

dilatation  of  thfc,24I  ;  iptiology.242  ; 

pulnicinic,  123  ;  diminution  of  the              1 

^^^^^L 

morbid  anfttomv.  241 ;  avraptoma, 

pulmonic,  123                                           ^J 

^^^^^H 

L            248  :  physical  gi^ns,  250  ;  X-ray 

Heart,    simple     hypertrophy    of     ili«>        ^H 

^^^^^H 

f           ding:nositJ.    720  ;   diagnosis*    251  ; 

H 

^^^^^f 

treat nient,  253 

spontaneous   rupture   of  the,  295;        ^H 

^^^^^^M 

disease,  97 

a?tiology,  295  ;  morbid  anatomv,         ^H 

^^^^H 

embotism  of  the,  294 

295  ;    itymptoms,    296  ;    physical          ^1 

^^^^H 

fatly  degeneration  of  the,262  ;  »liol- 

signs,  297  ;  prognosis,  297  ;  diag-              1 

^^^^^^^ 

_^            og7»  2<i2 ;  morbid  anatomy,  2(54  ; 

nosis,  297  :  treatment,  297                            1 

^^^^^H 

■           fiymptom^,  267  ;  diagnosia,  271  ; 

ByphiliH  of  the,  298  :  letiology,  298  ;               1 

^^^^^^P 

W           physical   signs,    271  ;    prisgnoeiSf 

morbid  anatomy,  298  :  symptoms,          ^J 

^^^^v^ 

272  ;  trealment,  273                   . ,  . 

299  :  diagnosis,  300  :  prognosis,         ^H 

^^^^^K 

fatty  infiltration  of  the,  268  ;  «tiol- 

300  ;  treatment,  300                                 ^M 

^^^^^k 

L           ogy,  258  ;  morbid  anatomy,  259  ; 

thrombosis  of  the,  291  ;  etiology,               1 

^^^^^H 

■           symptoms,  259  ;   physical  signs, 

291 ;  morbid  anatomy,  292 ;  ^jm'p-               1 

^^^^^r 

■             260;  diagnosis,  2m';   prognosis, 

toms,  293  ;   physical  signs,  293  :         ^J 
diagnosis,  294  ;   prognosis,    294  ;         ^H 

^^^^^V 

260 ;  treatment,  260 

^^^^H 

fatty  overgrowth  of  the,  268 

treatment,  294                                         ^H 

^^^^^1 

fibroid  degenerations  of  the,  275  ; 

tuljerciilosi*^  of  the,  300                              ^^M 

^^^^^k 

a>tiology.  275  ;  morbid  anatomy, 

weak,  337                                                     ■ 

^^^^^H 

L           276  ;    symptoms,    277  ;    physical 

Heat,  application  of,  in  acute  pericardi- 

^^^^^^1 

f           signs,  279  ;  diagnosig,  279  ;  prog* 

tis,  60;   in  angina  pectoris,  318  ;  in 

^^^^^^^ 

nosis.  280 ;  treatment,  281 

acute  and  subacute  aortitis,  359 :  in 

^^^^B 

fibroma  of  the,  302 

active  congestion  of  the  Irio^,  434 : 

^^^^H 

first  sound  of  the,  variations  In  qual- 

in pulmonary  tedema,  443  ;  in  acute 
fibnnou'!  pleurisy,  621  ;    in  pneumo- 

^^^^H 

ity  of,  121  ;  reduplicatiunof,  121  ; 

^^^^H 

reduplication  at  the  apex,  121 

thnrai,  677 

^^^^^H 

hurry,  328 

Hepar  sulpharis,  in  simple  acute  bron- 
chitis,   397  ;    in    chronic   bronchitis. 

^^^^^L 

hypertrophy  of  the,  224  :  letiology, 
m            225  ;  morbid  anntomv,231  ;  symp- 
■             toms,   234  ;  physical  signs,  2;H5  ; 

^^^^^H 

404  ;  in  bronchiectasis,  4 17  :  in  asthma, 

^^^^^H 

428  ;  in  croupous  pneumonia,  520  :  in 

^^^^^^1 

■             diagnosis,   237  :   prognosis,  238 ; 

acute  fibrinous  pleurisy,  622  ;  in  era* 

^^^^^^1 

■             treatment,  239 

pyema,  662  :  in  chronic  pleurisy.  0»>6 

^^^^^F 

hvjH?rtrophv  and  compen8alion,146, 

Heroin,  in  simple  acote  bronchitis,  396  : 

^^^^^F 

'258 

in  chronic  bn:>nchiti3,  405  .  in  hntm»p- 

^^^^^L 

.          intensity  of   the  first  sound  of  the 

tysis,  4-^0  ;  in  chronic  pulmonary  tu*        ^_ 

^^^^^H 

■             right  ventricle  over  the  iricuspid 

l)ercuto6iB,  578                                               ^H 

^^^^^H 

W              orea,  122 

Hictxtngh,  pee  spasm  of  the  diaph/agm,        ^^M 

^^^^^^P' 

irritable,  335 

705                                                                 ^M 

^^^^H 

lilH)niatosis  of  the,  258 

Hippocratic  succusaion   in   pneumotho*        ^^1 

^^^^^K 

malfommtions  of  the.  341  ;  nHiology 

^x,  674                                                         ^M 

^^^^^H 

and  morbid  analoroy.  344  ;  ay  nip- 

Ho6mun*s  anodyne,    in   palpitotion  of        ^H 
clironic  valvular  disease^  139 :  tn  an-         ^^ 

^^^^^^k 

■              toms,  347  :  diagnosis,  36(» :  firog- 

^^^^^^1 

m            Dosifi,  350  ;  treatment,  ^51 

gina   pectoris,  318.  321  :   in  iialpila-              1 

^^^^^p 

■         malpositions  and  malformations  of 

lion.  328                                                         ^M 

^^^^v 

the.  congenital,  341 

Hot  fomentations  in  acute  pericarditis*        ^^1 

^^^^^L 

malforniarions  of  the  septum,  341  ; 

50  :  in  cn^up^ms  pneumonia,  523  :  ia        ^^M 

^^^^^^H 

m             of  the  endocardium,  342;  of  the 

acute  fibrinous  pleurisy,  6^1  ;  in  pneu         ^H 

^^^^^H 

P             valves,  342:  of  the  great  vessels. 

niiithorax,  677                                                   ^^| 

^^^^^^ 

343 

Hot  f«H.t  bHths,  in  active  congeation  of        ^^ 

^^^^B 

mvoma  of  the.  SOO 

the  lungs,  43*  ;  in  hjrmoptyMs.iSO                   | 

^^^^m 

II.*'          r.f  the,  301 

Hot  packs,  in  pulmonary  tpdema*  443^                1 

^^^^M 

11                   f  the.  '31)4 

Hot  Springs  of  Arkansas,  wateri  of,  in               1 

^^^^H 

pu...  ,.,     ,>J  the,  3(»2 

fibroid  degeneration,  281                               ^J 

^^^^^■^ 

wircouis  of  the.  301 

Hydatid  thrill,  ti06                                            ^M 

^^^^H 

tecond  sound  of  the.  variations  in 

Hydrastini  hvdrochloraa,  In   hoonopty-        ^H 

1 

quality,  red ti plication  at  the  base, 

sis,  451                                                              ^H 
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Hydriodic  add«  in  tortic  insafficlency. 

188  ;  in  angina  pectorK  321 
Hydrocvanic  acid,  in  angina  pectoris, 
319 
dilutet  inhalation  of.  in  asthma,  427 
Hydropencardiuin,    fiS  :  »ftiolf>gy,    63  ; 
morbid  anatomy,  63  :  symptoms.  63  ; 
physical   signs,    &4 ;    treatment,    64  ; 
diagnosis,  64  ;  progooeis,  M 
Hydrotherapy,  in  cunliac  neafasthenia^ 
3o6,   337 ;   in   catarrhal   pneumonia, 
479  ;  in  croapous  pneumonia,  523 
Hydrothorax,  680  :  etiology,  6S0  ;  mor- 
bid   anatomy,    681  :     symptoms, 

681  ;  diagnosis,  682  ;   prognosis, 

682  ;  treatment,  682 

iodine  Halts,  action  of,  in  transudate 
of,  639 

HyoAcyamas,  in  malignant  endocarditis, 
95  ;  in  simple  acwte  brunch itis,  396  ; 
in  croupous  pnetimonia,  52;^,  524,  525  ; 
in  chronic  pulmfmarv  tubtTculosis, 
577  ;  in  spasm  of  the  t^iapliragm,  705 

lIyper-re-«onance  on  percussion,  in  ca- 
tarrhal pneumonia,  Hij  ;  in  fibrosis  of 
the  lungs,  588  ;  in  pneumothorax, 
fi72 

Hypo  phosphites,  in  angina  pectoris, 
321  ;  in  bronchiectasis,  417  ;  in 
chronic  pulmonary  tubercuhjsi.'^,  574 

Iberia,  31 

Ice,  application  of,  see  cold. 

Ichthyol,  in  chronic  pulmonary  tuber- 
culosis, 576 

IgnnttH,  31  ;  in  palpitation  of  chronic 
valvular  diseases,  13^  ;  in  aortic  in- 
sufficiency, 188  ;  in  hypertrophy,  241  : 
in  angina  pectorie,  318,  321  ;"tn  ar- 
rhythmia, 324  ;  in  palpiLation,  328  ; 
in  cardiac  neurast hen  10,1  337  :  in  acute 
and  »ul>acule  aortitis,  359  r  in  »pasm 
of  ihe  diaphragm,  705 

Incision,  in  purulent  pericarditis,  56  ; 
in  empyema,  658 

Infarction,  pulmoinary,  452 ;  wtiology, 
462 ;  morbid  anatomy,  453 ;  symp- 
toms, 454  ;  diagiinHia,  455  ;  prognosis, 
456  ;  treatment,  456 

Inhalations,  in  chronic  bronchitis,  4(M)  : 
io  asthma,  426,  427  ;  in  aspiration 
pneumonia,  529  ;  in  chronic  pulmo- 
nary tuberculosis,  58U  ;  in  absce^  of 
the  lungs,  595  ;  in  gangrene  of  the 
lungs,  599 

Intercostal  spaces,  fluctuation  of  the,  in 
hydatids  of  the  pleura,  690 

Intra-laryngeol  injections,  oil,  410  ; 
m.enthul,  guaiacol  imd  olive  oiL  417 

Iodine,  local  application  of,  in  chronic 
pulmonnry  tuberculosis,  678  I 


lodium,  in  fatly  degenemiion,  2T4 ;  ta 
chronic  bronchitis.  4<H  :  in  etxHipou* 
pneumonia,  519 ;  in  acure  pulmonary 
tuherculostsi,  541  ;  in  chnmtc  pulmo- 
nary tuberculosis,  574 ;  in  chronic 
pleurisy,  666 

Iodoform*  in  chronic  pulm»nary  tuber^ 
culosifl,  576 

Xpecacuanlili,  in  chronic  ?n1vular  dts- 
1S7  :  IB  timple  acute  bronchitis^ 


396  :  in  chronic  bronchitis,  4il  1  :  in 
asthma,  428  :  in  hiemoptyHis,  451  ;  in 
pulmonary  emphysema,  465 

Irrigation,  In  empyema,  662 

Irritable  heart,  3 "15 

Iron,  muriate  of,  in  aniemia  with  valvu- 
lar disease  of  the  heart,  13(i  ^  in  an* 
gina  pectoria,  322 

Jalap,  in  hirmnptysis,  45(1 

James,  Ralston,  method  of  ex  landing 

the    lungs  after  empyema,    ti62;    in 

chronic  pleurisy,  66^3 

Kali  biohrtunas,  in  simple  aoul*  b«>n* 
chitii*,  3*.l!l  ;  in  chronic  bronchitis, 
404  ;  in  tibrinoii»»  brtmchiti**,  410 
curb.,  in  acute  pericnrditis,  .Vt  ;  in 
acute  and  Midwicute  loirtiii*,  350  ; 
in   chronic   bronchi ti>.    •101  ;    In 
chronic   pulmonsiry  tulierculosi*^ 
675, 578  ;  in  chnmi'c  pleurisv,  666 
Kalmia,  32  :  in  simple  acut«  enil(K>ar* 
ditis,  84  ;  in  aiirtic  insufliciency,  188  ; 
in  hypei  trophy,  241  ;  in  nnifitm  pec- 
toris, 318  ;  in  acute  iind  subacute  nor» 
litis,  359 
l^issengen,  waters  of,  in  fibn»id  degener- 
ation, 281 
Kola,  32 

Lactuca  virosa,  in  ingina  pect<irls,  319 
Lachesis,   32;    in   mslignant    endocM* 

ditis,  95  :  in  acute  myocarditiii,  224  t 

in   pulmonary  emphysema,    466 ;   in 

abscess  of  the  tunga,  595 ;  in  gangrtrne 

of  the  lunge,  699 
laudanum,  application  of,  m  pouUlOiMS 

for  pain  in  croupous  pneumanmr  5»» 
Lauroccrasus,  32 ;  in  »pa»m  of  the  tits- 

phragm,  7l>5 
Lavage,  in  hiccough,  7(X6 
Leeches,  applicaiion    of,  u 

struclion,  J72  :  in  I»h  nn^.tr-i- 
Ligation  of  arteriea,  distal.  10  *iit«J 

of  the  aortii,  387  ;  tempofify,  •- 

optysis,  450  . 

LiliUTu  ligriniira,   32:    ill  •jfPU**^f» 

240  ;  in  anu'iua  pectoria,  «f 
Lime,  §ee  hypoplio«pbJI«  md 
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Lobelia,    in   angina    pectoris*,   319;    in 

asthma,  427  ;   in  pulmonarj  empbj- 

»ema,  466 

Lung,   abflcess  of  the,  592 ;    etiology, 

^92 ;  morbid  anatomv,  593  ;  «yinp-> 

loms,  593  :  physical   signs,  694  ; 

diagiioBiiJ,   594  ;  prognosia,  5&4  ; 

treatment,  594 

aetJacmrcoBiB  of  the,  ^07  ;  ietiol> 
ogy,  607  ;  morbid  aoatDniy,  ($07  ; 
symptonaBf  608  :  diajurnosis^,  608  ; 
prognosis,  608  ;  treatment,  609 

acute  angio-neurotic  cedema  of  th«, 
442  ^ 

aapergilluamycM>gl8  of  the,  609  ; 
letiologj,  609  ;  morbid  anatomy, 
609  ;  symploiiiR,  609  :  phyf^ical 
signs,  610  ;  diagnosis,  610  ;  prog- 
nosis, 010  ;  tr^atiiJt^ut,  610 

brown  indunttioii  of  the,  437 

cancer  of  tlie,  see  neoplasmsj  fi02 

cirrhosis  of  the,  see  lungs,  fibrosis 
of  the,  584 

collapse  of  the*  see  atelectaais,  481 

con  nation  of  the,  432 

acute  active  c<^nge«tion  uf  the,  43ii ; 
letiology,  432  ;  morbid  anatomy, 
433  ;  symptoms,  433  -,  dingnosis, 
433  :  prognosis,  434  ;  treatment, 
434 

mechanical  or  obstructive,  conges- 
tion of  the,  437  :  morbid  anatomy, 
438  ;  symptoms,  433  ;  physical 
signs,  43!i  ;  diagnosis,  439  ;  treat- 
metit,  439 

passive  congestion  of  the,  435  ; 
hypostalic,  433  ;  ipliology,  436  ; 
morbid  unuioray,  43  >  :  synjptoms, 
436  ;  physical  signs,  437  ;  prog- 
nosis. 437  ;  treatment,  437 

enchondnmia  of  the,  602 

fever,  see  pneuiiiuiiia,  croupous, 
485 

fibroid  indumtion  of  the.  see  lungs, 
fibrosis  of  the,  584 

fibrosis  of  the,  584  :  letiology,  584  ; 
morbid  anatomy,  585  ;  symp- 
toms, 586 ;  physical  signs,  587  ; 
diagnosis,  588 ;  prognosis,  588  ; 
treatment,  589 

pingrene  of  the,  595 ;  etiology, 
595  ;  morbid  anatomy,  696 ; 
symptoms,   5y8  ;   physical   signs, 

598  :  diagnosis,  598  ;   prognosis, 

599  ;  treatment,  599 
hspmorrhagic  infarct  of  the,  452 
hydatids  of  the,  665  ;  letiology  and 

'morbid  anatomy,  605  ;  8ympt<;nns, 
606  ;  physical  «igii8,  606 ;  diag- 
nosis, 60't ;  prognosis,  607  ;  treat- 
ment. 607 


Lung,  indammation  of  the«  see  pneumo- 
nia^ croupons,  485 
neoplasms  of  the,  »j02  ;  i^tiology  and 
morhid  anatomy,  602  ;  symptoms, 
(K)3 ;  physical  signa,   604  ;  diag- 
nosis. 604  ;  prognoaia,  604  ;  treat- 
mentt  604 
sarcoma  of  the.  see  neoplasms, 602 
sheeps,  extract  of,  subcataoeoiu  in- 
jections of,  in  pulmonary  osteo- 
arthropathy,  711 
syphilis  of  the,  599 :  morbid  anat- 
omy, 699 ;  symptoms,  601  ;  diag- 
nosis, 601  ;  prognosis,  602  ;  treat- 
ment, 602 
LycoiKidium,   in    gastro-intestinnt    dis- 
turbances with  chronic  %*alvular  dis- 
ease, 137  ;  in  chronic  bronchitb,  405  ; 
in  puhnonury  emphysema,  466 
Lycopus,  33 
Lymphangitis  prolifera,  687 

Magnesium    sulphate,    in    pnlmonary 

ii«dema,  443  :  in  bw^moptvsis,  450 
•*  Afaladie  de  WoiHez.''  43'.! 
Malpositions  and  malformations  of  the 

heart,  see  heart. 
Marienhad^  waters  of,  in  fatty  degener- 
ation, 274  :  in  fibroid  degeneration, *28l 
Massage,  in  pseudo-aiicina  pectoris, 321  ; 
cardiac   neurasthenia,  337  ;   in  weak 
heart,  339  •,  in  asthma,  429  ;  in  atelec- 
tasis, 484 
McEwen's  method,  in  anenrvsm  of  the 

heart,  386 
Migraine  tablets Jn  chest  pain  of  chronic 

pulmonary  tubercnlosif*,  57 H 
Mediastino- pericardii  19.  48,  695 
Mediantinum.  diseases  of  the,  695;  in- 
ll&miuuiion  of  tissues  and  glands,  695  ; 
abwcees,  696  ;  tumors,  sarcomata,  car- 
et nomata.  697 
Mediastinal  tissa^,    harmorrhage    into 

the,  700 
Mediaatinum,  tumors  of  the.  697  ;  synip- 
toms,  697  ;  physical  signs.  699  :  "diag- 
nosis, 700  ;  prognosis,  700  ;  treatment, 
700 
Mensiaralion.  in  pulmonary  emphysema, 
462 ;  in  acute  sero-fibrinooa  pleari^^ 
633.  637 
Mercurius  soL  in  catarrhal  pneanionia, 
480  ;    in    cnonpous    pneumonia, 
520  ;  cor.,  actinomycosis  of  the 
lun^.  609 
duteb,  in  chronic  fn^tro-intestinal 
disturbance**   with    valvular   dis- 
ease, 137  ;  in  mitral  obstruciioii. 
171,  189;  in  pulmonary  cedema» 
44S  ;  in  hii-moplvsis,  450 ;  in  ct- 
tarrhal  pneumonia,  478 
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MerciiriuB  iodide,  in  iibroid  degenera- 
tion, *282 

Mercury,  in  eyiihilis  of  ihe  heart.  300, 
in  Bypiiiliw  of  ihe  lungii,  tt02 

Mesocardia,  341 

Met h1  lie  phenomena,  in  pneumothorax ^ 

Metallic  tinkle,  in  chronic  pulmonary 
tuberculosis,  560;  in  pneumothorax, 
673 
Millefoliuin.  in  bieuioptyais,  450,  451 
Miliary  ttiliercle,  53.5 
Mitral  ineufficiency,  142  ;  letioloji^y,  142  ; 
morbid  nna'tymy,   143  ;  mechani- 
cal ef!ect«  of  lesjtm,  145  ;  ayrap- 
toffis,  148 ;   phy8JC4il  signs*,  14y  ; 
dmgnosis,    151  ;   prnguods,   153  ; 
treatment,  154 
ingnfficietu-y  and  obfitnictioUj  217 
tibfttnictioD,     155 ;    retiology,     156  ; 
morbid  anatomy,   156  ;  mechani- 
cal eflecls  of  leeion,  157  ;  ayoip- 
toms,   160:   physical  signs,   lti*2 ; 
diagnoe^is,    Mi"  ;   prognoata,   169  ; 
treatment,  170 
Morphiie  sulphas,  .33  ;  in  acute  pericar- 
ditis, 53  ;  in  dyspnara  of  chronic 
valvular  disease  of  the  heart.  138  ; 
in   aortic  insufficiency,    189  ;   in 
fibroid  degeneration,  i!fi2  ;  in  an- 
gina pectoriM,  317,  'M^  \  in  palpi^ 
tation,    328  :   in   acute   and   sub- 
acute aortitis,  35fl  ;  in  aneuryBm 
of   the  aorta,    387;    in    aalhmw, 
427 ;   in   hsemoptysi!*.    450.    4-^2 ; 
in  pulmonary  iufarction,  450 ;  in 
croupoua    pneunionm,    523 ;     in 
chronic   pnlmonary  tuberculosis, 
578,579 
in    t.hrombo«'i4    of    the   pulmonary 
artery,  611  ;  in  emboliBm  of  the 
pulmonary  artery,  612  ;  in  acute 
librinous  pleurisy,  621  :  in  pneu- 
tnnthorax,  677;  in  spasm  of  the 
diaphragm,  705 
Moschus.  3,H;  in  chnmic  valvular  dis- 
ease,   139  :    in    palpitattuu,    32H ;    in 
aathmi*,  428  ;  in  croupous  pneu mania. 
624  ;  in    apoam   of    the    diaphragm, 
705 
Mouth   washes,  in   chronic  pulmonary 

tiiberculriiis.  679 
Murmur,  curdio- respiratory,  5tJl 
Flini*»,lS3 

pleuritic,  friciionj  in  chronic  pul- 
b  monary     tuberculosis,     ot^l  ;     in 

^L^^  acute  tilirintiuy  pleiirtBy,  f»20 ;  in 
^^^^  acute  Hero-libriuoua  pleuriff^y.  636, 
^^m      637 

^^^H  respiratory,  g^enenil  feehtcnew  nf 
^^^H      the,  in  passive  congestion  of  the 


lungK,  439;  in  acute  pneumonic 
tuberculosis,  538;  in  acute  aero- 
tibr  in  LI  us  pleurisy,  636;  in  chnmic 
pleurisy,  665 ;  in  niuligtiant 
growth  of  the  lungs,  688  ;  in  hy- 
datids of  the  pleura,  690 

Myocardilb,  221 

MyocarditiSj  acute,  221  ;  etiology,  221 ; 
morbid  anatomy,  221  ;  wymptoma, 

223  ;   (liagn(>>ts,   224 ;    prognosia, 

224  ;  treatment,  224 

acute,  interstitial,  parenchymatous, 

221 ;  see  myocarditis,  acute, 
chronic,  see  heart,  tihmid  degener- 
ation of  the,  275 
purulent,    see    myocarditis,    acute, 
221 
Myocardium,  abscead  of  the,  see  acute 

myocarditis^  221 
Myoidema  in  chronic  pulmonary  tuber* 
culosia,  559 

NajA,  33:  in  malignant  endocarditisf 
95  ;  in  acute  niytjcarditia,  224  ;  in  an- 
gina ijectoris,  319 

Naphthalin,  in  gastrointestinal  disturb* 
unces,  with  chronic  valvular  disease, 
137 

Nuphthol,  in  malignant  endncardilis, 
l>o  ;  bronchiectasis*  417 

Nauheim, baths  of,  7  ;  in  dilatation, 254  ; 
in  fatly  degenu ration,  274,  281  ;  in 
tachyeardio,  331  ;  in  cardiac  neuros* 
thenia,  337 

Neuraathenia,  cardiac,  335 

Nitre  pa|ier,  fumes  of.  in  lu^thma,  426 

Nitro-glycerine,  24  ;  in  chronic  valvular 
diaease,  135,  138,  141  ;  in  aortic  in- 
sufliciency,  188  ;  in  hypertrophy.  240  % 
in  dilatation,  2<^4  ;  in  fatly  degeuera- 
lion.  274  ;  in  fibroid  degeneration, 
282;  in  angina  pectoris,  317,  319, 
321  ;  in  bmdycardia,  334 :  in  chronic 
uortiiiH,  365  ;  in  aneurysm  of  the  aorta, 
387  ,  in  asthma,  427  ;  in  pulmonary 
infarction.  456  ;  in  pulmonary  emphy- 
sema, 466  \  in  croupous  pneumonia, 
624 

Normal  saline  Bolutinn,  in  malignant 
endocarditin,  97  :  in  the  dygpntJL^a  of 
chronic  valvular  disease  of  the  heart, 
138 

Nnx  moschata,  33 ;  la  palpitation, 
328 

Nux  vomica,  34 ;  in  gaatro-intestinal 
disturbances  with  chronic  valvular 
dii^iea«e,  137  ;  in  angina  pecUnria,  319  ; 
in  cardiac  neurastlienia,  337  ;  in 
asthma.  428  ;  in  chronic  pulmonary 
tiiberculosiA,  579 ;  in  sfiaani  of  the 
diaphragm,  706 
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OiiEsiTAs  cordli,  see  heart,  fatty  infil- 
tration of  the,  2.'i8 

iKderoa,  puliuonarv,  440 ;  n-tiologj, 
440  ;  morbid  anatomy*  441  ;  synjp- 
toins,  441  ;  physical  signs,  44'2  :  diag- 
nosis, 44*2  ;  prognosis,  442  ;  treaunenl, 
443 

Oertels  treatment,  7  ;  in  dilatation,  254  ; 
in  fatty  intiUrationT  261 

Oleander,  'It] 

Opium,  in  chronic  pulmonary  tul>ercii- 
losis,  570 

Orifice,  auriculo-ventricukr,  lesions  of 
the,  348 

Orthoform,  in  chronic  pulmonary  tuber- 
col  o>  is,  579 

Oxailic  acid,  26  ;  in  angina  pectoris,  319 

Oxyji^ii,  inhalation.s  of,  in  valvular  di^- 
ea*e  of  the  hearty  138  ;  in  pudmonary 
infarction,  4oO  ;  in  pulmonary  emphv- 
eema,  4*j5  :  in  atelectasis,  4i^5 ;  In 
croupous  pneumonia,  521  ;  in  pttraly- 
sis  of  the  diaphragm,  704 

Palpitation",  325  ;  ;etio!ogy,  325  ;  mor- 
bid  anatomy,    325  ;  aymptoras,   326  ; 
diagnoBiH,  327  ;  prognosis,  327  ;  treat- 
ment, 32>? 
Papoid,    in    fibrinous   bronchitis,    410; 
in    chronic    pulinonarv    tuljerculosis, 
679 
Papayotin,  in  fibrinous  bronchitiss,  410 
Paracentesis,  see  thoracenicjsia. 
Paraceniea  s  pericardii,  in  aero- fibrinous 
pericarditis,  5vl  ;  in  tuberculosis  of  the 
pericjirdiuin,  ^B 
Paaaifiora  incamata,  in  chronic  ralrular 
disease,  139 ;  in  aortic  inKuMciency, 
188  ^ 
Pectoriloquy,    in    broncliiectaaia,    415 ; 
in    chronic    pnlnionarv    tuberculosis, 
501 
Peptonuria,  in  empyema,  (i51 
Percusision    dulneas,    in   chronic    bron- 
chitis,   401  ;     in    bronchieetHwia, 
414  ;    in   hypostatic   pneumtHnia, 
437  ;  in  passtTe  congestion  of  the 
lungs,  439  ;  in  diffuse  pulmonary 
apoplexy,    4.'^:9  ;     in    pulmonary 
fi'dema.  439,  442  ;  in  pulmonary 
infarction,     455  ;      in     catarrhal 
pneumonia,     476  ;    in    brouchictl 
atenosia,  430  ;  in  atelectasis.  48.^  ; 
in     croupous    pneumonia,    501  ; 
in    aspiration    pneumonia,    528 ; 
in   acute    pneumonic   lubereulo- 
flis.  538  ;    in  chronic   piilmrmarv 
tuberculoais,  541  ;  in  jibroid  put- 
monary    tuberculosis.     5HiJ  ;     in 
actinomycoBis  of  the  hings,  60fl  ; 
in  acute  fibrinous  pleurisy,  620  ; 


in  chronic  pleurl^iy,  665  ;  in  di«- 
eases  of   the  mediastinal  glanda, 
tVM  ;   in   tumor  of   the  mediasli- 
num,  ti99 
Percussion   tiatness,  in  chronic   pulmo- 
nary tuberculosis,  559  ;  in  acute  aero- 
fitjrinous  pleurisy,  634,  *135  ;  in  malig- 
nant growths  of   tlie  lungs,  688  ;    in 
hydatids  of  the  pleura,  690 
Peric^irdii,  synechm,  see    jieric&rdium. 

adherent,  59 
Pericarditis,  36 

acute,  36 ;  aetiology.  36 
acute  fibrinous,    38  ;   morbid   anat- 
omy, 38  ;  symptoms,  38  :  phyaicaJ 
signs,  39  ;  diagnosis,  40  ;  prt»gn<>- 
sis,  40  ;  treat  men  I,  49 
acute    sero-tibrinous,    40 ;     morbid 
anatomy,  40  ;  symptoms,  45  :  di- 
agnosis, 45  ;  course.  47  :  progno^ 
noj^is,     47 :    complicatitms,     48 ; 
treatment,  49 
adhesive,  59,  see  adherent  pericar- 
dium, 
chronic,  56  ;   aetiology,  56  ;  symp- 
toms, 58  :  prognosis,  58  ;    treat- 
meot,  68 
dry,  see  acute  fibrinous,  38 
with  eilusion,  see  acute  sero-fibrin- 

ons,  40 
hceniorrhagic,  53 
plastic,  see  acute  fibrinous,  38 
purulent,    54  ;   ictiology,  54  ;  Txior- 
bid  anatomy,  55  ;  8?nipt-oms,  56  ; 
diagnosis,  5«  ;  phvsic)*!  sign^,  56  ; 
progntMsis.  5H  ;  treatment,  66 
Pericardium,   adherent,    59 ;    letiology, 
59  ;  morbid  anatomv,  59  ;  synip- 
toma,    59  ;    physical    signs,    60 ; 
rli agnosia,    62  ]    progtiosia,     62 ; 
treatment,  62 
cancer  and  sarcoma  of  the,  see  neo- 
plasms of  the,  70 
congenital  uuomalies  of  the,  71 
neoplasms  of  the,  70  :  morbid  anat- 
omy,   70;  symploms,   70;   diag- 
uosis,  70  ;  prognosis,    70  ;   tre-at- 
ment,  71 
parasites  of  the,  71 
syphilis  of  the,  69 
tuf>erculosis  of  the,  68  ;    letiologv, 
68  :  morbid  anatomy,  68  ;  symj*- 
tc»ms,   69  ;   diagnosis,    69  :  prog- 
nosis, 69  :  treatment,  69 
Peri  p  lea  ri  lis,  655 

Peripneumonia  of  Hippocrates,  486 
*'  Perls"  of  Ijiennec,  421 
PfuhTs  sign,  in  pneuraoihorax.  675 
rhenncetine,  in  aneurysm  of  tlie  aorta, 
387  ;  in  croupous  pneumoQia.  523  ;  in 
chronic  pulmonary  tuberculosis,  577 
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Phenalgin^    in     croupous     pneumonia, 

523 ;  in  chronic  pulmonary  tvibcrculo- 

shf  577 

Phthisical  chest,  the,  -558 

Phlhisis,  Bee  pulmonary  tuberculosis,  529 

llorida,  see  tuberculosis,  acute  hron- 

cho-pneumonia^  53S 
knife  grinders,  Bee  pncumonokonio- 

sia,  589 
miller's,  see  pneumonokonio^is,  589 
stone-cntter'a,  see  pnenmrmnkonio- 
ais,  58» 
Phospborus,  in  dyspnuia  and  bronchitis 
with  valvular   disease   of   the   hearty 
13:;* ;   in   acute   ray«.x?arditis,  224  ;   in 
active  congeBtion  of  the  lungs,  434  ; 
in  piMsive  congestion   of  the    lungs, 
437  J   in  pulmonury  a»demo^  443  ;    in 
hcpmoptysiK,  451  ;  in  pulmonary  em- 
phyHema,  465  ;  in  catarrhal  pneumo- 
nia,    480 ;    in    croupnus   pneumonia, 
517  ;  in  acute  pulmonary  tuberculns is, 
641  ;  in  chronic  pulmonary  tuberculo- 
sis, 575  ;  in  erapyenia,  6t>2 
Phytolacca,  in  angina  pectoris,  319 
Picrotoxin,  in  chronic  pulmonary  tuber- 
culosis, 578 
Pilocarptne,  in  fibrinous  bronchitijt,  410  ; 
in  pulmonary  (pdema,  443  ;  in  ebronic 
pulmonary  tuberculoeis,  578 
Pleura,  discaaes  of  the,  613 
drojpsy  of  the,  680 
h  ya  a  tida  of  the,  689  ;  morbid  an  at- 
om v%  fiH9  ;  symptoms,  690  ;  phys- 
icaf  aignsj  iS90;   diagnosis,  *i'.)0 ; 
prognosis,  691  ;  treatment.  691 
neoplasma  of  the,  086  ;  symptunis, 
687  ;   physical  signs,  688  ;  diag- 
nosis, 688  ;  prognosis  and  treat- 
ment, 689 
syphilis  of  the,  686 
luoerculosb  of  the,  644 
Pleurisy,  613 ;  astiology,  613 :  predispos- 
ing   causes,    613 }    bacteriology, 
615 
acute  fibrinous,  617  ;  fetiology,617  ; 
mnrhid  anatomy,  618;  symptoms, 
619  ;  physical  signs,  620  ;  diagno- 
sis, 620  ;   prngnosis,  620  ;    treat- 
ment, 621 
acute  serofibrinous,  622 ;  jptiology, 
623 ;  nmrbid  anatomy,  623 :  syrap- 
tom%  627  I  course.  632 ;  compli- 
ciitions,    632  ;      physical     signs, 
833  ;  X-ray  'liagnosip,  726  ;  diag- 
noais.  (J37  ;  prognosis.  640  :  treat- 
ment. 645 
chronic,  663  ;  treatment,  666 
chronic,  Sir  Andrew  Clark's  clnssi' 

ficatinn,  of,  663 
chronic  fibrinous,  663 


Pleurisy,  chronic,  primitive  dry,  663 

chronic  nero- fibrinous,  665 

chyloform,  685 

iliapbrau'niAtic,  643 

dry,  see  acute  fibrinoun,  617 

due  to  diplococcus  lanceolatua,  615 

due  to  atrt^pt<jCf>ccuH,  616 

due  to  tubercle  bacillus,  615 

encapsulated  or  encysted,  642 

haemorrhagic.  642 

interlobar.  643 

ifKline  saltSi  tiction  of,  in  exudate  of, 
63".> 

latent,  645 

plastic,  see  acute  fibrinous,  617 

purulent,  see  empyema,  648 

special  forms  of  at'ute,  642 

thoracentesis*   in,    646  \   indications 
for,  646  ;   contraindications  for, 
t)47  ;     methofl    of    performance, 
647  :  dangers  of,  64S 
PI  en  fit  is,  see  pleurisy,  613 

acutissima  (FrUnkel).  651 
Pleuro-pericarditiB,  external,  48 
Plumbum,  34  ;  in  hypertrtiphy,  241 
Pneumonia,  abortive,  506 

alba,  600 

aspimtlon,  525  ;  letiology,  525 ; 
morbid  anatomy,  526  ;  symptoms, 
627  :  physical  signs,  528  :  diag- 
nuHis,  528  ;  prognosis,  529  ;  treat- 
ment, 529 

associated  with  other  diseases,  511 

bilious,  506  ;  epidemic  and  endemic, 
506  ;  el  her,  506 

broncho-,  see  pneumonia,  catarrlml, 
468 

catarrhal,  468  ;  jetiology,  468  ;  bac- 
teriology. 469  ;  morbid  anatomy, 
470  :  Hymploms.  472  ;  physical 
siguii,  475  ;  diagnogis,  476  ;  prog- 
nosis, 477  ;  treatmunt,  478 

catarrhal,  resulting  in  tiibenculosia, 
siippurutian,  gangrene,  6hroid  de- 
generation, 475 

chronic  interstitial,  see  lungs,  fibro- 
sis of  the,  584 

clinical  varieties,  '>04  ;  apex,  504, 
central,  504,  double,  504,  mas- 
sive, 504  ;  migrutory  or  creep- 
ing, 504 

complications  of,  pleurisy,  508, 
pericarditis,  509,  endocarditis, 
5{K«,  jaundice,  510,  myocarditis, 
510,  meningitis,  51 0»  arthritis, 
510,  purotilis,  511,  otitis  media, 
oil 

croupouii,  48.5  ;  jctio!og>',  485 ;  hic- 
teriology,  4^^7  ;  morbid  anatomy, 
489 ;  symptoms,  492 ;  typical 
form,  492;  chUl,  402  ;  fever,  4»»; 


I 

INDEX.      ^^^^^^BB^^^B 

^H 

^B             pulse,  493  ;  respiniiion  utid  dys(j- 

671  ;  physical  signs,  672  ;  diagnosis,    ^H 

^^^^H 

■            na^tt,  497  ;  pain,  4f»7  ;  cough,  497  ; 

t>74  ;  nrognosis,  676 :  treatment,  677      ^H 
Polycardia,  see  tachyciirdia,  32S                   ^H 

^^^^1 

^1             ispuUim,    49!!^  ;    heart,    49S  ;   ner- 

^^^^1 

^r             VOU9  Bvmptoius,  A99  ;  uriuti,  499  ; 

Posture  in  palpitation,  328                             ^H 

^^^^F 

giwtro-inteatinal  HvmptoiOiij  499  ; 

Potaasii,  ferrocyanuretum,  30                       ^H 

^^^^K| 

the  8kJn»   fiOO  ;   the  criaiH,  500  ; 

i'Hlidum,  31  ;  in  acute  pericarditis,     ^H 

^^^^H 

^K             physical  si^s,  5(>0  j    resolution. 

52  ;  in  sitnple  acute  endocarditis,     ^H 

^^^^1 

^m            50a  ;  relapses,  503  ;  delayed  res- 

H5  ;  in  adherent  pericardium,  62  ;     ^H 

^^^^H 

^H              oliiLion,  503  ;  termination  iti  nun- 

in    chronic    valvular    disease  of     ^| 

^^^^1 

^H             reaolution,  oU3  ;  complications  of^ 

the    bean,    130;    in    dilaUtion» 

^^^^1 

^B             508  ;   diagnosis,  511  ■    prognosis, 

254  ;  in  fatty  degeneration,  274  ; 

^^^^1 

^m             514  ;  treatment,  »16  :  si^ificancc* 

in  fibroid  degeneration,  281  -  in 

^^^^1 

^M             of  acceDtuatiou  of  the  pulmonic 

syphilis  of  the  heart,  2.9S  :  in  an- 

^^^^H 

^B             second  sound  in,  502  ;  treatment 

gina   pectoris,    320  ;    in   chronic 
aortitis,  36'> ;  in  aneurysm  of  the 

^^^^1 

^M             of  special  conditions,  o22  ;  cough, 

^^^^1 

^B             622;  pain,  r>23  ;  nervous  excite- 

aorta,  384  ;  in  chronic  bronchitis. 

^^^^H 

^M             ment  and  delirium,  623  ;  hyper- 

404  ;  in  fibrinoUH  bronchitis,  410  ; 

^^^^1 

^B             pyrexia,    t>23 ;    hejirt    weaknes;^, 

in  asthma,    428  ;    in    pulmonarr     ^m 

^^^^H 

^P             523  ;  wlien  heart  is  failing,  ri2l  ; 

emphysema,    466  :    in    fibrosis  of     ^H 

^^^^P 

^T              typhoid,  524  ;  delirium,  524  ;  un- 

the Itiogs,  589  ;  in  syphilis  of  the     ^^ 

^^^^V 

favorable  gymptnm(i  in,  515 

lung^,  6()2 

^^^^L 

Pneumonia,  §eoondary,  M16  ;   terminal, 

Potassium  bromide,  28  ;  in  chronic  val- 

^^^^H 

^L              508 

vular  disease,  139  ;  in  spasm  of 

^^^^1 

H          deglutition,  see  aspiration  pneumo- 

the  diaphragm,  705                     ^              - 

^^^^1 

■               nia,  525 

salts,  in  acute  pericarditis,  52  ;  in     ^H 

^^^^^H 

H          disseramated^    see   pneumonia,    ca- 

valvular  disease  of  the  heart,  140     ^H 

^^^^1 

■              tHrrhal,  46S 

Prunua  virg.,  34  ;  in  hypertri»phy,  241       ^H 

^^^^H 

H          embulic,  tjeptjc,  see  lungs,  abscess 

Pulmonary  apoplexy,  circumscribed,  see     ^H 

^^^^1 

■              of  the,  51f2 

pulmonary  infarction,  452                 ^^^ 

^^^^1 

H           fibroid,  see  lunga,  tibrosia  of  the,  584 

apoplexy,  difTtK^,  439                            ^^M 

^^^^H 

■           fix'tal,  600 

artery,  embolism  of  the,  611                ^^H 

^^^^1 

H          hyp<'!*tatic,  430 

artery,  thromK»ais  uf  tlie,  Oil             ^H 

^^^^1 

H           in  alcoholic  patients,  605  ;  typhoid^ 

Osteo'Srlhropathy,  710                             ^H 

^^^^H 

^M              506 

Pulmonic  insulUcifncy,  209  :  irtiology,     ^H 

^^^^1 

H           in  children,  505 

209  ;  murbid  anatomy,  209  ;  me-     ^H 

^^^^1 

H           in  the  aged,  5^)5 

chanical   effects  of   lesion,    209  ;     ^^ 

^^^^1 

H           leucocytosis  in, 491, ol ft:  termination 

symptoms,   210  ;    physical    aigns,            1 

^^^^1 

^L              in  non-resoluLiun,  503;  tibroid  in- 

210;  diagnosis,  211  ;   prognosis,      ^^ 

^^^^H 

^m            duration,     purulent     In  titration 

212;  treatment,  212                            ^M 

^^^^1 

^V           •  And  abaceaa,  gangrene,  504 

obstruction,    212  ;    letiology,    212 ;     ^M 

^^^^1 

H^          lobar,    see    pneumonia,    croupous. 

moVbid  anatomy,  213  ;  raecbani-     ^H 

^^^^H 

■              485 

cttl  effects  of  leuion,  213  ;  symp-      ^H 
toms,  213;   physical  signs,  2li;      ^H 

^^^^1 

H          lobular,  see  pneumonia,  catarrhal, 

^^^^1 

H              4^S 

diagnnsis,  215  ;   prognosis,    215  ; 

^^^^H 

H           pleiiro*,  508 

treatment,  21  fi 

^^^^H 

H           pidiirugf  nuus  fibroid^  585 

second    HOund,    variations    in,    ate 

^^^^P 

"           pucudo- lobar,  471 

heart,  second  sound  of,  123                 ^J 

^^^H^ 

white,  6(>0 

PtilsatiMu,  in  asthma,  428  ;  in  phlebitis,      ^H 

^^^^L 

Pneumonitis,  see  pneumonia,  croupous, 

456                                                        ^M 

^^^^1 

■              485 

Pulse,  cantering  or  galloping,  S23                ^M 

^^^^H 

■           fiuppumtive,  see  lungs,  abscess  of 

capillary,  in  aortic  insumciencv,  180      ^H 

^^^^P 

^               the.  592 

Corrigan's,  in  aortic  insnlHcienev,      ^| 

^^^H^ 

Pneumonokoniosis,  689  ;  letiology,  689  ; 

^1 

^^^H 

morbid    anatomy,    590  ;    symptoms, 

Venous,  in  aortic  insuAiciency,  179       ^H 

^^^H 

501  ;  physical  si^rjs,  691  ;  prognosis, 

Pultmir)  .iltersiiiK,  322                                        ^^M 

^^^^^m 

592  ',  irealment.  592 

bigeitunuit,  322                                ^^^^H 

^ 

Pneumonomycosis,  609 

biferien^,  181                                    ^^^^^H 

^f 

Pneurannoloray,  in  tbocesa  of  the  lungs, 

intermittatis,  322                           ^^^^M 

695 

quadrigctninus,  822                       ^^^^^H 

PneumothorBx,    660 ;    wtiology,    667  ; 

paradoxus,  323                                 ^^^^^^ 

morbid    anatomy,    669 :    symptoms. 

trigeminus,  822                              ^^^^^H 

INDEX. 


PTknocardia,  32S 
Pyo-pnearaothorax,  subphreoiC)  680 

Qt'EiiHACHO,  in   a8tbm&,  427  ;   in  pul- 
monary emphj|r»eiiia,  465 
Quinine,  in  malije^ant  endocarditis,  95  ', 
in  anginA  |iev;tom.  322  ;  in  simple 
acute  broncliiiiB,  305 
arsenite  of,  see  also  chiainum  ars.| 
in  chronic  pulmonary  inberculo* 
aiit  677  :  in  absc^essii  of  the  lungs, 
605 

Kaleb  crepitant,  in  pulmonary  infarc- 
tion, 465 :  in  croiipoua  pneumo- 
nia, 502 ;  in  chronic  pulmonary 
tubereolosis,  500  :  in  hbroid  puf- 
monivry  tuljerculosiB.  583 
crepitant  and  Mub-crepitant,  in  pul- 
monary (edema,  442:  in  acute 
aero-fibrinoijR  pleurisy,  636 
rediiJC,    in     croupous     pneumonia. 

5<>'i 
sibilant  and  sonorous,  in  acute  sim- 
ple bronchitis.  394;  In  chronic 
bronchitis.  401  ;  in  asthma.  424  ; 
in  bronchial  stenosis.  431  ;  in 
pulmnnary  enjphysemat  4([>3  ;  in 
catarrhal  pneumonia.  476 :  in 
fibrosis  of  the  lungs,  6vSS 
8ub-crepit*jnt,  io  catarrhal  pneumo- 
nia. 476  ;  in  atelectasis,  483  ;  in 
croupiuis  pneumonia,  502;  in 
fibrosis  of  the  lungs^  588 

Bapid  heart.  328 

Ray  fimj?U8  or  jitreptolhrix^  607 

Recurrent  tachycardia,  328 

Resection,  in  empyema.  6flO 

Resorcin,  34  ;  in  malignant  endocardi- 
tis, 90 

^^eaonauce,  cracked  pot.  in  chronic  pul- 
monary tuberculosis,  551'  ;  in  pneumo- 
thorax, 672 

Respiration,  amphoric,  in  bronchiecia- 
ftis,  414 ;  in  chronic  pulmonary 
tuberculosis,  56t» :  in  fibrosis  of 
the  lungs,  588  ;  in  pneunmthorax, 
673 
bronchial  or  tubular,  in  hypostatic 
pneumonia,  437  ;  in  pulmonary 
infurclion,  455:  in  catarrhal  pneu- 
roonia,  476  ;  in  atelectasis,  483:  in 
croupous  pneumontM^  502  ;  in  as* 
piratton  pueuinonia,  528  ;  in  acute 
pneumonic  tuberculosia,  538  ;  in 
chronic  pulmonary  luliercnlo^is, 
56*t  ;  in  fibroid  pulmonary  tul>er- 
culogiii.  583  ;  in  actinomyco^^is  of 
the  lungs,  608;  in  acute  sero- 
fibrinous pleuriiiT,  636  :  in  pneu 
inothorax,  673 


Respiration,  cavernous,  in  bronchiecUt* 
sta,  414  ;   in  chronic   pulmonary 
tuberculcMiis,  560  ;  fibrosis  of  the 
lungs,  588 
cogged  wheel,  in  insipient  chronic 
pulmonary  tuberculosis.  559 
Rest  cure,  in  angina  pectoris,  321 
Hevilloid's  method  in  empyema,  660 
Rhus  tox,  34  :  in  simple  acute  endocar- 
ditis, 84  ;  in  malignant  endocarditis, 
95  ;  in  acute  myocarditis,  224  ;  in  hy- 
pertrophy +  241  ;   in   angina   pectoris, 
319 ;    in   passive    congestion    of    the 
lungs,   437  :   in  croupous  pneumonia, 
524  ;  in  acute  fibrinous  pleurisy,  622 
Roentgen  ray,  see  X«r»y.  715 
Rotch's  si^n,  45 

Kumex  cnspus,  in  simple  acuto  bron- 
chitis, 396  ;  in  chronic  biDuchitij^,  405 

Sabai>illa,  in  acute  fibrinous  pleurisv, 
622 

Salicylate*,  the,  in  acute  periciirditis, 
49  ;  in  malignant  endocarditis,  95  ; 
in  aero-fibrinouH  pleurisy.  622 

Salol.  in  malign:tiit  endocarditis.  9o  :  in 
chronic  valvular  disease,  137 ;  in 
chronic  pulmomi ry  tuL»erculo»i"*,  579 

SambucuB  in  asthma,  42^ 

Saratoga,  waters  of,  in  fibroid  degenera- 
tion of  the  heart.  281 

Schoit  treatment,  7:  in  fibroid  degenera- 
tion, 281  ;  in  dilatation,  254  ;  incardiac 
neurasthenia,  337 

8che<!e*M  nitrification  of  Estlande/s  op- 
eration, 661 

Scilla,  34  ;  in  dyspnipa  and  bronchitis 
of  chronic  valvular  diseaseSi,  138.  HO ; 
in  simple  acute  bronchitis,  396  *,  in 
acute  Hhrinous  pleurisy,  622  :  in  ca* 
tnrrhnl  pneumonia,  4^0 

Scillitini  in  acute  fibrinous  plt-urisy,  622 

Sclero-tabaeique,  313 

Sclerotic  myocat^itis,  275 

Scoparius,  infusioD  of,  in  hvdrothorax, 
683 

Senega,  in  simple  acute  bronchitis,  397  ; 
in  chronic  bronchitis,  4UJ 

Septum,  lesions  of  tlie  wnricular,  349 
'   lesions  of  the  left  auriculo-vcntncn- 
lar,  348 
lesions  of  the  ventricular,  349 

Serum  therapy  in  malignant  endocardi- 
tis 96  ;  in  cronpouti  pneumonia,  5ac 

Side,  globular  bulging  of  the,  in  hyda* 
tids  of  the  pleura,  690 

Siderosis,  see  pneuroonokoniosis,  589 

Silicia,  in  bronchiectasia,  417  ;  in 
chronic  pulmonary  tubercaloii*,  675  ; 
in  abacesB  of  the  lung,  61>5;  in  em- 
pyema, M2  J  in  chronic  pleurisy,  666 
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SiiiapisniH.  in   active  fongeBtion  of  the 
lunga,  431 ;  in  croupous  pneumonia, 
6^24 
siphon  draintige,  in  empyema,  65tJ 
Skiaiiieler,  Flower  Hospital,  716 
Skodiac  resonance,  in.  acute  sero-fibrin- 

oiM  pleurisy,  63.3 
Sleep,  6 

Suda,  bicarbonate,  In  chronic  valrulnr 
diBenAer  137 
bromide  of,  28  ;  in  chronic  valvular 
diseane,  13i>;  in  aortic  insuffi- 
ciency, 1H8  :  in  fibroid  degenem- 
ibu,  in  palpitation,  328 
phosphate,    in   uittral    obetruction, 

171 
»u]ph»te.     in     mitral     nljstruction, 

171 
sulpho  ciirholate,   in  nialignunt  en- 
docarditis, \}'^\  in  chronic  val va- 
in r  disease,  137 
Sodii  iodidum,  31  :  in  valvular  diaease 
of  the  heart,  136;  in  fatty  degen- 
eration. 274  ;  in  angina  peetoria, 
S20 
BallcylaB,  in  acute  pericarditis,  53 
Sodium  nitrite,  in  angina  pectoris,  321  ; 
in  aathma»  427  :  in  pulmonary  eniphy- 
senia,  46(J 
"  Soldier's  heart,"  339 
Southey's  tubes,  141 
8partetnj«  BulphaSr  21  :  in  valvuhir  dis- 
eaaeof  the  heart,  135;  in  fibroid  de- 
generation, 2H2 
SpEBmo-tabacique,  313 
Spigelia,  34  ;  in  acute  pericarditis.  51  ; 
in  simple  acute  endocartlitis,  84  ;  in 
aortic  inaufliciency,  188  ;  in  hypertro- 
phy, 241  ;   in  angina   pectoris,  318  ; 
in  pftlpilation,  328  ;  in  acute  and  aub- 
acute  aortitis,  3oU 
Splenization,  436 
Spongia,  in  angina  peftoria,  319 
Stanoi  iodi<lurii.  in  chronic  brnnchitia, 
405  :  in  chronic  pulmonary  tuberculo- 
sis. 574 
Staanum,  in  chronic  bronchitis,  405  ;  in 
bronchieelaaist  417  ;   in  chronic  pul- 
monary tuberculosis,  574 
Stemalgta,  see  angina  jjeriurist  304 
Sterno-cardia,     see     angina     pectoris, 

304 
Sternum,  trephining  the,  in  absceaa  of 

the  raedittstinuin,  697 
^Stramonium,  in  spasm  of  the  diaphragm, 
705 
leaves  of,  in  a«»thma.  42fJ 
Strapping  the  chest,  in  chronic  pulmo- 
nary tul>creulo«i*t  578  ;  in  acute  fibrin- 
ous pleurisy.  621 
8trepl<ilhri3C  iactinomyoca,  007 


I  Slrontii  bromidum,,  28 
I  iodidutn,  31  ;   in    valvular   diseoi^ 

I  of  the  heart,   130  ;  in  aortic  in- 

sufficiency. ISS;  in  fatty  degener- 
'  ation,  274;   in  fibroid  degenera- 

tioot  282  :  in  pulmonary  eraphy- 
I  sema.  MiG 

Strophanthus,  20  ;  in  malignant  endo- 
I       carditis,  94  ;  in  chronic  valvular  dia- 
ea.*e  of  the  heart,  138;  in  mitral  ob- 
struction, 171  ;  in  aortic  inMifficiency, 
188:  in  dilatation,  254  ;  in  bradycar- 
dia, 334  ;  in  passive  congestion  of  the 
^  lungs,  437 
I  Strychnia,  24  ;  in  simple  acute  endocar* 
diiis,    85  ;    in    malignant   endocardi- 
tis, Si4  ;   in  aortic  insufficiency,  188 ; 
I       in  tricUHpid  insufficiency,  20*i  ;  in  di- 
I       latation,  254  ;  in  fatty  degeneration, 
274  :  in  fibroid  degeneration,  282  :  in 
Bpontuneous  rupture  of  the  heurt,  29S  : 
I       in  angina  pectoris,  322  :  arrhythmia, 
I       324  ;    in    bradycardia,  334  :   in    weak 
I       hearty  339  ;  in  passive  congest  ion  of 
I       the  lungs,  437  ;  in  pulmonary  fwleoia, 
I       443  ;  in  pulmonary  emphyrtema,  4tU5  ; 
in  atelectasis,  485  ;  in  crouptius  pneu- 
muniii,    524  :    in    pulmonary   chn>nic 
tuberculosis,  570  ;  in  pneumothurnx. 
I       677 ;   in  paralysis  of  the  diaphragm, 
'       701 
Subphrenic  pyo-pneumothorax,  680 
Sulphonal,  in  chronic  valvular  diaeaae 

of  the  heart,  139 
Sulphur,  in  simple  acute  endocarditis^ 
85 ;    in    chronic    bronchitis,    405  :    in 
bronchiectasis.  417;  in  ?isthma,  428: 
catarrhal  pneumonia,  480  :  in  croup- 
ous pneumonia.  520;  in  chronic  pul- 
monary tuberculosis,  575  :  in  abacee? 
of  the  hmga,  595  ;  in  acute  fibrinoa«i 
pleurisy,  622  ;  in  sero-fihrinous  pleu- 
risy. 64f5 :  in  chronic  pleurisy,  666 
Supnirenal  extract,   25:   in  pulmonary 
tcdemai,  442  ;  see  also  adrenalin  chlo- 
ride. 
Swelling,  cloudy,  283 
Svncope  anginosa,  see  aQgina  pecu>r»f 

'804 
System,  general  state  of  the.  0 

TAnAcuM,  34  •  in  angina  peetorta,  319  ; 
in  asthma,  428 

Tachycardia,  328;  letJology,  329;  mor- 
bid' anatomy,  32^;  symptoms.  329; 
physical  signs,  330  ;  diagnosis.  331  ; 
prognosis,  331  ;  treatment,  331 

Terebene,  in  bronchiectaais,  417 

Terebinthina^  in  chronic  bronchitis* 
401 

Thlaapi  bursa,  in  lupmoplysi*.  451 
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Thoracentesis,  in  sero-fibrinous  pleurisy, 
646 ;  in  empyema,  668 ;  in  pneumo- 
thorax, 678 ;  in  hydrothorax,  683  ;  in 
hemothorax,  685 ;  in  chylothorax, 
686 ;  in  hydatids  of  the  pleura,  691 
Thoracoplasty,  in  empyema,  661 
Tinkle,  metallic,  of  Laennec,  673 ;  see 

also  metallic  tinkle. 
Tracheal  tugging,  380 
Trachelo-bronchitis,  see  bronchitis,  sim- 
ple acute,  391 
Tracheotomy,  in  aneurysm  of  the  aorta, 

387 
Tricuspid  insufficiency,  198  ;  a?tiology, 
198;  morbid  anatomv,  200;  me- 
chanical  effects  of  lesion,   201  ; 
symptoms,  201  ;  physical  signs, 
203  :  diagnosis,  205  ;   prognosis, 
205  ;  treatment,  205 
obstruction,    206 ;    retiology,   206 ; 
morbid  anatomy,  206 ;  mechanical 
effects  of  lesion,  207  ;  symptoms, 
207  ;   physical  signs,  207  ;  diag- 
nosis, 208  ;  prognosis,  208  ;  treat- 
ment, 208 
Trional,  in  chronic  valvular  disease  of 
the  heart,  139  ;  in  acute  and  subacute 
aortitis,  359   ' 
Triticum  repens,  in  hydrothorax,  683 
Tuberculosis,  miliary,  see  acute  pulmo- 
nary. 537 
pulmonary,    529 ;    setioloey,    530  ; 
methods  of  infection,  531  ;   gen- 
eral histology,  534 
acute     pneumonic,     537  ;     morbid 
anatomy,   537  ;   symptoms,   537  ; 
physical    signs,   538  ;    diagnosis, 
538  ;  prognosis,  538 
broncho-pneumonic,    539 ;    morbid 
anatomy,   539  ;   symptoms,   539  ; 
physical   signs,    540 ;    diagnosis, 
541  ;  prognosis,  541  ;   treatment, 
541 
chronic    ulcerative,    541  ;     morbid 
anatomy,   541  ;  symptums,   645 ; 
onset,  645  ;  cough,  647  ;  expec- 
toration, 548 ;  chest  pains,  549  ; 
pulse,  550  ;  fever,  550  ;    sweats, 
554 ;    hfemoptysis,   554  :    gastro- 
intestinal symptoms,  555  ;  emaci- 
ation,   555  ;    cutaneous  surfaces, 
556  ;  nervous  system,  566  ;  com- 
plications, 656  ;   mode  of  termi- 
nation, 557  ;  physical  signs,  558  ; 
X-ray  diagnosis,  721  ;  prognosis, 
563  ;     treatment,    564  ;     preven- 
tion,    565 ;     general     treatment, 
667  ;  climate,  567  ;  altitude,  568  ; 
open   air  treatment,   569  ;   camp 
life,  569  ;  at  home,  570  ;  sanato- 
ria,   570 ;     diet,   571  ;     clothing. 


572 ;  rest,  672 ;  occupation  and 
exercise,  573  ;  therapeutics,  673  ; 
treatment  of  special  symptoms, 
677  ;  fever,  577  ;  cough,  677  ; 
sweats,  678  ;  gastro-intesiinal  dis- 
orders, 678  ;  pains  in  chest,  678  ; 
dyspnoea,  579  ;  hsemoptysis,  579  ; 
stomatitis,  679  ;  dysphagia,  679  ; 
local  treatment  of  the  respiratory 
tract,  680 

Tuberculosis,  fibroid  pulmonary,  680; 
aetiology,  680;  morbid  anatomy, 
581 ;  symptoms,  682  ;  diagnosis, 
583  ;  prognosis,  684  ;  treatment, 
584 
pseudo-pulmonary,  609 

Tufnel's  treatment,  in  aneurysm  of  the 
aorta,  383 


Turpentine     stupes,      in       pulmonary 
I       cedema,  443 

I  Tympanic  and  exaggerated  resonance, 
1  in  chronic  bronchitis,  401  ;  in  bron- 
'  chiectasis,  414  ;  in  asthma,  423  ;  in 
pulmonary  emph}sema,  463  ;  in  pneu- 
i       mothorax,  672 

Tympany,  flat,  in  fibroid  pulmonary  tu- 
berculosis,   683  ;    in    fibrosis    of  the 
'       lungs,  587 

Valerian,  in  angina  pectoris,  318,  319  ; 

in  palpitation,  328 
Valve,  mitral,   button-hole  contraction 
of  the,  157 
mitral,    funnel-shaped    contraction 

of  the,  157 
pulmonury,  lesions  of  the,  348 
Viils,   waters  of,  in  chronic  bronchitis, 

406 
Valvular  lesions,  special,  141 
Venesection,   16  :    in   aneurysm    of  the 
aorta,   3S7  ;    in   active   congestion   of 
the  lungs,  434  :  in  pulmonary  a>dema, 
443  ;  in  croupous  pneumonia,  524 
Veratrura   album,    in   angina    pectoris, 
319  ;  in  asthma,  428  ;  in  spasm  of 
the  diaphragm,  705 
viride,  35  ;   in  acute  pericarditis, 
51  ;  in  chronic  valvular  disease, 
139  ;    in   simple   acute    endocar- 
ditis, 83  ;   in  hypertrophy,  241  ; 
in  acute  and    subacute    aortitis, 
369  ;  in  active  congestion  of  the 
lungs,  434  ;  in  haemoptysis,  450 ; 
in   pulmonary  emphysema,  466  ; 
in  catarrhal  pneumonia,  480 
Vichy,  waters  of,  in   fibroid  degenera- 
tion, 281 

"VVet  pack,  in  catarrhal  pneumonia,  479 
Williams'  sign,  563,  719,  723 
I  tracheal  tone,  635 


I^ 


»^ 


oral,  fai^f^i 

726: 
pneumoaiu., 
•  dt  the  lun^  726 

73i  ;  tnuiapoaiiioD  of  oivi^  i 


428 


i 


LANE  MEDICAL  LIBRARY 


To  avoid  fine,  thu  book  should  be  retunied  on 
or  before  the  date  last  stamped  below. 


1 

F_f  • ^  _^_       _       iPB^jMi  im 

1 

^^^^^^^^^^^^^^^^^ 

1 1 

X860     Rankin,   E*G. 

R21           Diseases   of  the  chest, 

1905                                         70S80 

^^^H 

^^^^^H 

NAME 

DATE  DUE 

~"'- •""" ««.-«-..« 

— -•     — — 

^^^^^ 

^ErT 

w 

^^^^^H 

^^^^^^^H 

...... 

— -^k 

^^^^^^^^^^^^^^^^^^^^^^r ^ 

^^^^^^^^^^^^^^k 

J 

^^^^^^^^ 

\ 

X860     Rankin,    E.G. 

R21           Diseases  of  the  chest. 

1905                                         70r?80 

NAMK 

DATE  DUE 





■" 

........ 

Ji 

-~-"^ 

„  JU 



m 

ji 

f 

J^M 

.^^^H 

^^^^H 

^^^^^^^^^1 

